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Another reason for the success of 
C-E MULTIPLE RETORT STOKERS 


To provide adequately for every requirement, C-E has 
developed and perfected 3 effective methods of ash 
discharge for the C-E Multiple Retort Stoker. 

For continuous ash discharge there are two methods: 
(1) the continuous discharge tray (shown above); (2) 
the clinker grinder type (middle right). For periodic 
discharge, single and double dump trays (single dump 
at lower right) are provided. All three have ample 
discharge opening to provide for normal disposal of 
clinkers without the use of hooks or fire hose. 

The effectiveness of these methods, all thoroughly 
demonstrated in service, reflects the broad back- 
ground of C-E experience gained in the installation of 
more than 17,000 stokers, of all types, to serve about 
5,000,000 rated boiler hp. A-667 
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* High excess water pressures have 
little effect on the level control 


i need not worry about high excess water pressure 
if a COPES Flowmatic Regulator controls the boiler feed 
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and water level. These charts show water level varying only 
plus or minus one inch with an excess pressure of 250 to 
300 pounds. In other cases, the Flowmatic has continued 
to hold the level well within desired close limits with excess 
rising above 450 pounds. And service is dependable be- 


cause even the relay-operated Flowmatic, used for high 





pressures, has as few parts as possible and each part is 
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built to stand up under much more severe conditions than 
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it will meet in operation. Write for Bulletin 429. 
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On small boilers at moderate 
ratings and pressures, the 
COPES Type OT quickly pays 
for itself with correct, continu- 
ous feed that means more 
steam per pound of fuel. Makes 
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Feed Water Regulators, Pump Governors, Differential Valves 








Liquid Level Controls, Reducing Valves and Desuperheaters 
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New Policy Curbs Further 
Construction 


As of May 30 the War Production Board established 
definite rules aimed at bringing all war-plant and other 
construction, whether publicly or privately financed, 
under rigid conservation control. The underlying pur- 
pose in doing so is the diversion of critical materials to 
the production of war matériel now urgently needed, 
rather than putting them into plants that would produce 
at a much later date. This means that, for the present, 
no additional plants will be built unless they are abso- 
lutely necessary, as, for instance, for the production of 
synthetic rubber. 

The criteria that must be met before approval of any 
project are in substance: (1) that it is essential to war 
work; (2) that postponement would be detrimental to 
the war effort; (3) that existing facilities cannot be em- 
ployed or converted for the purpose; (4) that duplica- 
tion or unnecessary expansion of existing facilities are not 
involved; (5) that all non-essential items and parts are 
eliminated; (6) that designs are of the simplest form, 
just sufficient to meet minimum requirements; and (7) 
that adequate labor, utilities, transportation, raw mate- 
rials, etc., are available. In elaboration of these points 
the new policy prescribes that construction shall be of 
the cheapest and, where possible, of temporary character, 
consistent with utilization of the most plentiful materials; 
and that mechanical and electrical features shall be re- 
duced to bare essentials. 

All departments and subordinate agencies having to do 
with construction will be required to comply strictly with 
these regulations, and violations will be subject to dis- 
ciplinary action and the imposition of penalties. 

It would appear from the foregoing that the materials 
situation, coupled with recent military developments, 
make it expedient, with a few exceptions, to get the most 
out of the facilities that have been created to date. The 
majority of these will have attained full productive ca- 
pacity before the end of this year, and by utilizing all 
available materials for munitions and implements of war 
our striking power will thereby be increased. 

This new policy is in line with that previously adopted 
by the Power Branch of the War Production Board for 
getting the most out of existing facilities which, if rigidly 
enforced, should serve to check some of the pet power 
projects that crop up from time to time on the floor of 
Congress under the pressure of certain groups in Wash- 
ington, but which if put through at the present time 
would further tax our materials and labor resources. 
Most of these could have scant, if any, bearing on the 
war effort and decisions concerning them can be post- 
poned until such time as their economic justification can 
be weighed in the light of post-war needs. Moreover, the 
deferment of all construction that is not now absolutely 
essential should assist in taking up the slack in the im- 
mediate post-war period. 
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Materials Conservation Versus 
Factor of Safety 


In view of the present materials situation, it has been 
proposed that the factor of safety as applied to the pres- 
sure parts of stationary water-tube boilers be reduced to 
four, thereby effecting a saving in steel requirements. 
This suggestion, which is understood to have the backing 
of certain government agencies, has been incorporated in 
a proposed interpretation by the A.S.M.E. Boiler Code 
Committee as applying to drums and headers of boilers 
of seamless or welded construction with a 95 per cent 
main welded joint efficiency, providing certain other 
specified conditions are met. The interpretation, de- 
signed to meet the present emergency, has been circu- 
lated for the consideration of those concerned and its 
adaption or modification will depend upon their reac- 
tions. 

Such a departure from long established practice will 
undoubtedly encounter, for various reasons, some oppo- 
sition. However, it would be well to bear in mind that 
the factor of five has remained unchanged since the first 
Boiler Code was issued in 1914, and in the intervening 
period much progress has been made in metallurgy, in 
design and the analysis of stresses, in fabricating practice 
and in the methods of examination by X-ray. Also, op- 
erating practice has improved greatly. That serious 
consideration has not previously been given to a reduc- 
tion of the factor of safety, in view of these advances, was 
probably due to there being no urgent need to do so. 
Now such a situation has arisen. 

Precedents for a factor of four are to be found in Ger- 
man practice and, with certain modifications, in that of 
our own Navy. Moreover, the U. S. Steamboat In- 
spection Rules, which apply to merchant vessels, pre- 
scribe a factor of safety of 4.5 for forged, welded or 
double butt-strap riveted drums when exposed to the hot 
combustion gases. 

There are valid objections that may be advanced 
against lowering the factor of safety as applied to riveted 
drums, but the great majority of boiler drums, except 
those of small relatively low-pressure boilers, are now 
welded, and the prescribed methods of test and inspec- 
tion under qualified supervision have established a repu- 
tation for reliability of such welds. 

General adoption of the proposal, of course, involves 
acceptance by various parties, including state boards, in- 
surance companies, boiler manufacturers and users, all of 
whom will have an opportunity to register their opinions. 
It is anticipated that adoption by some of the state 
boards may prove the chief obstacle, involving delay and 
the shifting of responsibility. Well-founded objections 
should, and will, carry weight but mere opinions and per- 
sonal inhibitions should give way to the efforts of the 
government to apportion the available steel for war pro- 
duction, providing sound design is not sacrificed. It is 
possible that some compromise solution may result. 








A.S.M.E. Panel Discussion on 
Power Plant Problems 


Among the topics discussed were in- 
ternal and external cleaning of boiler sur- 
faces, external furnace tube wastage in 
slagging-bottom furnaces, metallic copper 
deposits in boilers, turbine inspection and 
removing deposits from turbine blades, 
the removal of bottle necks in power pro- 
duction, burner design and turbine lubri- 
cation. 


NE OF the most important sessions of the 

A.S.M.E. Semi-Annual Meeting at Cleveland 

was a panel discussion on June 10 covering a 
selected list of current power plant problems. Included 
were some of those that have arisen incident to the neces- 
sity of maintaining high and continuous outputs in the 
face of material and equipment shortages and little oppor- 
tunity for carrying out regular, scheduled inspections. 
A large number of both central-station and industrial 
power engineers participated and discussion was quite 
frank. In fact, the program was so helpful that it was 
voted to hold another panel discussion at the next meet- 
ing. The topics and a résumé of the discussion follow. 


What can be done to improve the cleanness of boiler sur- 
faces, thereby lengthening the periods between shutdowns 
now required in most cases for hand cleaning? 


INTERNAL CLEANING.—It was agreed that each plant 
and, in fact, each boiler presents an individual problem. 
While proper feedwater conditioning tends to eliminate 
the necessity for frequent internal cleaning, particularly 
where sludge is maintained in suspension and blown down 
regularly, it appears to be the practice of many companies 
to clean the internal surfaces about once a year or when 
the unit is down for other outage. This is a precaution- 
ary measure, unless the history of the boiler indicates 
otherwise. One case was cited in which a boiler had 
operated for twelve years without internal cleaning. 
Where a boiler is run continuously for long periods the 
problem is simpler than where frequent starting and stop- 
ping are involved, for in the latter case the sludge tends 
to settle out and bake on the tubes. 

If hard silica scale is involved mechanical cleaning be- 
comes necessary unless, as happpens occasionally, this 
scale is porous in character. If nodules appear on the 
surfaces they must be removed by turbining to prevent 
their progressing and setting up pitting. Where the de- 
sign of boiler does not lend itself to mechanical cleaning 
or where hard silica scale is not present, chemical clean- 
ing with acid is frequently used. In that case care must 
be taken subsequently to neutralize the acid and to wash 
the surfaces thoroughly to insure that no acid has accumu- 
lated in pockets. One company reported that it has 
made a practice to acid clean the internal surfaces of its 
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large high-pressure boilers every six months, with supple- 
mentary turbining of surfaces that collect silica scale. 

EXTERNAL CLEANING.—Depending upon the design of 
the unit and the load, the temperature of the furnace exit 
gases may or may not be below the fusion temperature of 
the ash; and the problem of fouling becomes more acute 
with large modern units that are run at high capacity for 
long periods. While soot blowing of the convection sur- 
faces and hand lancing of the walls are necessary in such 
cases, finer pulverization of the coal and close attention to 
the air supply for proper combustion will minimize this 
difficulty. Uneven grinding will intensify the problem 
and it is important that the percentage of larger particles 
be kept down. Although proper coal selection is most 
important in this respect, it was observed that the time 
may not be far off when pooled coal will have to be pur- 
chased in some localities. 


What are the possibilities of external tube corrosion or 
wasting occurring on furnace wall tubes of boiler units? 
Has increase in total air at the furnace wall eliminated 
further attack where this type of corrosion has occurred? 


This question evoked wide discussion in view of the 
considerable number of cases of this character that have 
come to light in high-duty units employing slagging- 
bottom furnaces. Only one case of such occurrence was 
reported for a dry-bottom furnace, and here flame im- 
pingement was severe. 

Although the full answer to this phenomenon from the 
chemical standpoint has not been found, opinion, based 
on experience to date, seems to indicate that the cause is 
attributable to lack of oxygen in the area affected, to- 
gether with extremely high temperature—in other words, 
a reducing atmosphere. In confirmation of this, analysis 
of gas samples in this region have shown relatively high 
percentages of CO. One discusser advanced the thought 
that iron sulphide may be a contributing factor. 

Thus far, two corrective measures have been tried and 
are apparently effective. One is to introduce oxygen in 
the form of an air belt along the lower furnace walls and 
the other is the adjustment of burners to reduce the con- 
centration of heat and provide more oxygen at these loca- 
tions. Protective coverings have been tried and found 
ineffective. 


What amounts of ammonia can be tolerated in steam 
and water circuits before troubles can be expected with de- 
zincification of condenser and heater tubes and possible 
corrosion acceleration of internal boiler surfaces, as the 
result of metallic copper deposits? 


Although black magnetic oxide of copper from con- 
densers and heaters is often found on interior boiler sur- 
faces and in pits, it was believed that this is not definitely 
related to boiler corrosion as a result of galvanic action. 
Of course, such deposits, if of considerable magnitude, 
may lead to overheating. In very rare cases the presence 
of copper has been reported in intercrystalline cracks. 
It was suggested that velocity of water rather than the 
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presence of ammonia in heaters may be responsible for 
the carryover of copper and cases were cited to substanti- 
ate this view. Vents from deaerating heaters often 
contain ammonia and it was believed that it might be 
advisable also to do away with vents from inter- and 
after-condensers. One company reported that in one of 
two plants having copper deposits, ammonia is present 
whereas no ammonia has been detected in the other. 
They are now installing pumps to handle the drains from 
the inter- and after-condenser. 

Another discusser cited a case where copper gaskets 
around plugs had been attacked by ammonia and had to 
be replaced by soft steel which resulted in stoppage of 
corrosion at the seat. 


What is safe practice to follow with respect to turbine 
inspection? Can present schedules of overhaul be length- 
ened? 


The practice of many companies is to inspect a new 
turbine within six months after initial starting and then 
after each 10,000 hr, although others inspect once every 
one to three years, or when there is an indication of in- 
creased water rate. On the other hand, the 110,000-kw 
1200-Ib turbines at the Rouge Plant of the Ford Motor 
Company have never been opened although the first of 
these machines was placed in operation in 1931. Much 
depends upon operating procedure during starting and 
stopping and particularly the rate of cooling. Tempera- 
tures should be watched closely during these cycles. For 
this reason turbines that operate for six months con- 
tinuously are safer than those that are started and 
stopped daily. 

With later turbines experience indicates that the initial 
period of operation is the most critical, and in the case of 
older machines periodic inspection is desirable in order 
to anticipate trouble before it has developed so as to 
cause unscheduled outages. 

Use of stage-pressure curves for comparison with actual 
readings provides a convenient means for determining the 
condition within a turbine and thereby extending the 
period between overhauls. If the stage pressure is found 
satisfactory, it should be safe to continue operation with 
machines built during the last 10 years in order to meet 
present conditions. Such readings, however, must be 
corrected for pressure, vacuum and extraction. Whena 
turbine has been opened up, magnaflux inspection of 
blades will be found a great aid in detecting cracks. 


What methods are available to prevent the loss in turbine 
capacity caused by the accumulation of soluble and in- 
soluble deposits on turbine blades, buckets and nozzle par- 
titions? 


Deposits can build up from what appears to be clean 
steam, for salts without being entrained may be dissolved 
in the steam. Those that are soluble deposit in the first 
or middle stages; those that are insoluble are found just 
beyond the middle stages; and in the last stages deposits 
are seldom found. Removal of soluble deposits is com- 
monly accomplished by shutting down and washing over 
week-ends or by lowering the load and speed and passing 
wet steam through the machine. This, however, takes 
the turbine out of regular service for the washing period 
and the temperature changes involved should not be per- 
mitted to occur too rapidly. The only way to remove 
insoluble deposits is by mechanical means such as blast- 
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ing with fly ash or other material that will not injure the 
metal. In some cases changes in temperature have been 
found to loosen deposits. 

There is some indication that high steam pressures 
intensify the deposits and new high-pressure plants are 
likely to develop more deposits in the first year of opera- 
tion. Experience was cited with one low-pressure sta- 
tion in which the boilers are fed with raw water (50 per 
cent makeup) treated with caustic soda and phosphate 
and no fouling of the turbine blades has occurred. The 
possible explanation was offered that the presence of CO, 
may have assisted in keeping the turbines clean. This 
was further substantiated by the representative of an- 
other company having three high-pressure stations with 
nearly identical equipment. Silica deposits had been 
found in the turbines of two where no CO: was detected 
in the steam and the third, which had CO; in the steam, 
showed no such deposits. It was suggested by another 
discusser that sodium hydroxide will work under the 
scale and cause large chunks to break off, but these may 
get into parts of the machine and cause trouble, as had 
been experienced in one case. 

It was generally conceded that silica should not be 
serious where the makeup is small and less trouble ap- 
pears to result when the pH is high. 


Turbine Lubrication Resulting in Rusting 


As is well known, over the past two or three years many 
cases of rusting of oil reservoirs and lubricated parts have 
occurred with new turbines put into service. The expla- 
nation appears to be in the refining methods calculated 
to extend the life of the oil. In other words, the newer 
oils lacked sludging qualities that served to wet the lubri- 
cated surfaces. The older oils seemed to contain natural 
corrosion inhibiting agents but were shorter lived. Asa 
result of much research many of the oil companies have 
developed inhibitors but occasional cases of rusting with 
new turbines are reported. 

Therefore, new turbines are often started with a cer- 
tain percentage of old oil until the inhibiting qualities 
have built up through use with the new oil; but this prac- 
tice has not always been successful. 

One turbine designer expressed the opinion that too 
much stress has been laid on the life of oil and that the 
cost of renewal is small compared with the value of the 
machine which is at stake. Oils are usually run at rela- 
tively low temperature to increase their life, but it was 
suggested that it might be better to raise the temperature 
and change the oil more frequently. 


What are the possibilities of removing present ‘“‘bottle 
necks” in existing power plants, thereby increasing the 
maximum capacity? 


This question was productive of much discussion and 
numerous suggestions including the rescheduling of 
plant operations to cut down peaks, improve diversity 
factors, and conserve fuel; campaigns to save steam, elec- 
tricity and water in production operations; and the 
insulation of steam lines which are now wasting heat. 
Proper selection of coal will assist in increasing stoker and 
pulverizer capacity, and in some cases capacities of fans 
may be increased by taking resistance out of ducts. 
The training of men capable of operating equipment to 
meet abnormal demands was suggested as one of the 
most important items in removing “‘bottle necks.” 
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Combustion Calculations 
by Graphical Methods— 
COKE AND COKE BREEZE 


In this, the sixth of the series, the 
author explains the properties of coke 
and its manufacture and submits charts 
for readily arriving at combustion calcu- 
lations when burning this type of fuel. 
The next, and concluding installment 
of the series, to appear in the August 
issue, will discuss wood and bagasse. 


when certain coals, petroleum or tar pitch are 

heated in an atmosphere excluding oxygen, so 
as to expel their volatile content. The process of thus 
decomposing these fuels into their gaseous and solid frac- 
tions is known as destructive distillation or carboniza- 
tion. 

When anthracite is rapidly heated out of contact with 
air to, say 1600 F, it will evolve some volatile matter but 
remain essentially unchanged in form. Lignites, when 
subjected to the same treatment, give off a large amount 
of gas, while their solid, charry residue cracks and shrinks 
but does not fuse together to form ‘‘coke.” Many 
varieties of bituminous coals, on the other hand, become 
plastic and ‘‘melt”’ when only heated to 500-700 F. Due 
to the resinous substances in these coals, the particles of 
the molten mass stick together, forming a porous coke 
which varies in color from dull gray to light silvery gray. 

The character of the coke residue is, then, dependent 
on the kind of fuel distilled and, in addition, on the tem- 
perature and pressure to which the fuel is exposed and on 
the type of oven used. 

When the distillation process is carried on in tempera- 
tures over 700-900 F it is called high-temperature 
carbonization, whereas low-temperature carbonization 
takes place below 700-900 F. Both the character and 
relative quantity of solid and gaseous distillation products 
depend on the temperature employed. This is best 
illustrated by a comparison between Fig. 1 which shows 
the volume and kind of gas evolved by an English coal at 
high temperatures and Fig. 2 which shows the same 
relation for a U.S. coal at low temperatures. With an in- 
crease in temperature there is a corresponding increase in 
the evolution of hydrogen and carbon monoxide, at the 
expense of methane and the higher hydrocarbons. Be- 
cause of its greater yield of gas, the high-temperature 
process is preferred for fuel-gas making purposes and for 


& OKE is the fused solid residue which is left behind 
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metallurgical coke. Low-temperature distillation, on the 
other hand, requires less heat per ton of coke produced 
and is, therefore, more economical for making domestic 
coke. 

Good high-temperature coke is silver-gray, ‘‘blocky,”’ 
uniformly fine-grained, has few cracks and burns with a 
smokeless flame. Owing to the evolution of volatile in 
the plastic stage of the coal, low-temperature coke is more 
porous and friable, since with heating the volatile ex- 


TEMPERATURES = DEG. C 
600 800 





3.20 

2.88 180 

2.56 160 

2.24 140 
4 a 
fi 1.92 120 ti 
K é 
R 1.60 100 E 
' ' 
; 1,28 80 
> 0.96 60 

0.64 4o 

0.32 20 


0.00 
932 1112 1292 1472 1652 1832 2012 
TEMPERATURES - DEG. F 


Fig. 1—Gaseous products of distillation of Silkstone coal at 
high temperature 


pands and, without being able to break through, forms 
pockets in the mass. The proximate analyses listed in 
Table 1 show that low-temperature coke, also called 
“‘semi-coke,”’ has a higher percentage of volatile matter 
than high-temperature coke, and for this reason ignites 
more readily. 

The oldest manner of making coke consists in placing 
a charge of coal in previously heated, refractory-lined 
chambers called ‘‘beehive’”’ ovens. The heat in the brick- 
work starts the distillation process. The volatile matter 
evolved ignites and burns over the surface of the coal 
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Fig. 2—Gaseous products from distillation of Pittsburgh 
coal at low temperatures 


pile, providing, in this way, the heat required for the re- 
mainder of the coking process. Enough air is introduced 
so that only part of the volatile and very little of the 
fixed carbon is burned. After a period of time, varying 
from 48 to 72 hr., the oven doors are opened and the coke 
is sprayed with water and pushed out. The process is 
necessarily intermittent and the coke produced is not 
































always uniform in texture because of the uneven applica- 
tion of heat. 

The beehive oven has been largely displaced by the 
‘by-product coke oven,” in which the valuable products 
from the carbonization process are recovered by suitable 
apparatus. The coal is placed in tall, rectangular, fire- 
brick chambers. Fuel oil, or a portion of the volatile 
coming directly from the coal being distilled, is burned 
outside these chambers, and the heat in the products of 
combustion is transferred across the brick to the coal, by 
passing these gases through a system of either vertical or 
horizontal flues. Recovery of heat from the flue gases is 
obtained by preheating the combustion air, and the gas 
used as fuel, with some form of regenerative heater. The 
volatile matter from the coal charge, that is, the coke- 
oven gas, which is not burned to heat the coal itself, is led 
to the by-product recovery equipment. This coke-oven 
gas is sent through a pitch trap in order to remove sus- 
pended particles of tar pitch. It is reduced in tempera- 
ture to 60 or 70 F by passing through coolers and is then 
cleaned of its tar liquor by passing through a tar extractor. 
The clean gas from the extractor is later sprayed with 
water to dissolve its ammonia content. 

On leaving the ammonia-washer, coke-oven gas still 
contains various condensable vapors of the benzene 
(CsHe) series, which are collectively called benzols. 
These benzols are generally recovered by further washing 
the gas with “‘straw’’ oil, which absorbs them, and subse- 
quently heating the oil to re-distil the benzols. Fig. 3 
shows diagrammatically the fuels involved in the process 
of making by-product coke, together with their respective 
typical analyses. 

When ready, the hot coke in the by-product oven is 
pushed into a car by rams and taken to a quenching sta- 
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Fig. 3—Typical analyses of fuels involved in the manufacture of by-product coke 
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tion where a large amount of water is rapidly sprayed 
over it before the oxygen in the air has a chance to ignite 
it. 

Good coke from this process is shiny, hard and uni- 
formly porous. It has little volatile matter and is smoke- 
less. If used for metallurgical purposes it must not have 
too much sulphur; in foundry work, not much moisture; 
for domestic use, as little ash as possible; and for making 
blue water gas, as high an ash-fusion temperature as 
possible. The proportion of ash in coke is seen from 
Fig. 3 to be higher than in the original coal. 

For firing under steam generators good coke is nor- 
mally considered uneconomical. However, ‘‘coke breeze,” 
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Fig. 4—Variation of theoretical air with volatile matter 


which might be defined as those small sizes of coke which 
pass through a !/:-in. screen and in addition contain some 
40 per cent fines that will go through '/s-in. mesh, is ad- 
vantageously burned on Coxe stokers under power 
boilers. Coke breeze as a rule contains a higher per- 
centage of ash than the rest of the coke, as the typical 
analyses of Table 1 indicate. 

With a battery of by-product ovens, coke or coke-oven 
gas can be produced continuously by staggering the cok- 
ing periods of the ovens. Moreover, there are coke-mak- 
ing retorts, especially for low-temperature carbonization, 
in which the fresh coal is introduced into an externally 
heated, horizontal cylinder and pushed forward by means 
of a screw feeder or other mechanism. The feeder speed is 
adjusted so that coke of the required quality is discharged 
at the other end of the cylinder. 
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C/He IN COKE, DRY OR AS FIRED 
Fig. 5—Variation of theoretical air with C/H, 


Coke can also be made from crude oil or petroleum. 
The crude oil is preheated and then sprayed on the floor 
of a refractory oven maintained at about 850 F. The oil 
charge is subsequently brought up to a temperature of 
1050 F and kept there for 2 to 3 hr, under a vacuum, 
corresponding to 2 in. of water, until most of the volatile 
fractions are distilled out of it. 

At the end of this period the oven doors are opened and 
the coke residue is pushed out and quenched. The coke 
thus produced is drier, cleaner, denser than that from coal 
carbonization, and because of its low ash content and 
pureness, is extensively used in the electrolytic process 
for the reduction of alumina, as well as in the production 
of abrasives such as carborundum. 

In oil-cracking stills petroleum coke is frequently de- 
posited at the bottom of the still. Due to the high pres- 
sure prevailing in this refining process, the coke has a 
high percentage of fines, consisting of approximately 75 
per cent breeze. It is black in color, has a relatively high 
volatile content and is very friable. 

Coke from tar pitch is the result of processes similar to 
the ones just outlined for petroleum coke. 

Heating Value.—As with coal, the high heating value 
(HH V) of coke, in Btu per pound, can be determined by 
a bomb calorimeter. If not given with the ultimate 
analysis, it may be calculated approximately from 
Dulong’s empirical formula: 


HHV = 14,500 C + 62,000 (Hi ™ 3) 4+ 4000S (20) 


where C, He, O2 and S are weight fractions in the ultimate 
analysis. 


TABLE 1 ~ ANALYSES OF TYPICAL COKES, AS FIRED 





Proximate Analysis 


Ultimate Analysis Heating Value 











Per Cent Per Cent Btu per 1d s : 

a e 

toe te he od as 

~ oe s i Ey} te ie 2 i bs £0 sf <3 
3 39 28 9 g# Go Bt ge Reg’ a F «Fes ss 

1 High=temperature coke 5.0 163 83.7 10,0 6.0 82.0 0.6 0.8 0.7 1.0 10,0 12200 12095 796 20,7 
2 Low-temperature coke 2.8 15.1 72.1 10.0 28 74.5 32 1.8 62 1.6 10.0 12600 12268 763 0:19.83 
3 Beehive coke 0.5 168 86.0 11.7 0.5 64.4 07 1.0 0.5 1.2 11.7 12627 12453 805 20.5 
4 By-product coke 0.8 1.4 87.1 10.7 0.8 85.0 0.7 1.9 0.6 1.3 10.7 12690 12613 801 20,5 

High~temperature 

5 coke breese 12.0 4,2 65.8 18.0 12,0 66.8 1.2 0.6 0.5 09 18.9 10200 9950 805 20,1 
6 ge 0.8 1.4 88.0 98 0.8 86.8 0.6 0.7 0.2 1.1 9.8 12820 12783 807 =. - 20.8 
7 Vertical retorts 1.3 2.5 86.3 9.9 1.3 85.4 1.0 0.7 0.3 1.4 9.9 12770 12659 810 20.4 
& Narrow coke ovens 0.7 2.0 85.3 12.0 0.7 84.6 0.5 0.7 0.3 1.2 12,0 12550 12493 802 = 20.6 
9 Petroleum coke lel 760 9007 eB lel 90.8 3.2 0.8 21 0.8 1.2 15060 14737 773 ~=—«19.5 
10 Pitch coke O03 lel 97.6 1.0 0.3 96.6 0.6 0.5 0.3 0.7 1.0 14097 14036 613 20,7 
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The low heating value of coke (LHV) at constant 
pressure and in Btu per pound may be calculated from 


LHV = HHV — 9720 H: — 1110 H,0 (21) 


in which Hz and H,0O are, again, the respective weight 
fractions of hydrogen and water vapor in the ultimate 
analysis of coke. 

The low heating values in Table 1 were computed by 
means of equation (21). 
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Fig. 6a—Variation of moisture from combustion of coke 
with volatile matter 


Combustible Loss.—In burning coke or coke breeze in 
pulverized form or on stokers, a certain amount of the 
combustible in the fuel is lost as siftings, with the fly ash, 
etc., in the manner described in the article on U. S. 
Coals.!. With coke, as with coal, the 


% Solid combustible weight loss = 


100f ( Cr,Ki + Cr,Ke 


; ———— .... i k 22 
f= i= )x ash in co! e as fired | (22) 


where Cz,, Cpz,, etc., are the respective weights of com- 
bustible per pound of dry refuse from siftings, ash pit, 
etc., and Ky, Ko, etc., are constants representing fractions 
of the ash in a pound of coke found, respectively, in 
siftings, ash pit, etc. 
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Fig. 6b—Variation of moisture from 
combustion of coke with volatile 
matter 


~ 
°o 


1B/10° BTU AS FIRED 


Wh - HoO FROM COMBUSTION OF Ho 
° 


Fuel in Products, F.—Knowing the high heating value 
of coke, its ash content and its combustible loss factor C, 
that portion of the fuel, 7, which reappears in the 
products of combustion is taken directly from Fig. 1 of 
the first of these articles on combustion calculations.” 

Atmospheric Air, A.—Analyses of coke are reported on 
either the proximate or the ultimate basis. The chart, 
Fig. 9, was therefore prepared so that values of ‘‘atmos- 
pheric”’ air, A, in pounds per million Btu as fired may be 





1 Comsustion, April 1942. 
3 Comaustion, August 1941. 
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obtained after knowing either the moisture and ash free 
volatile matter in the coke or its C/H; ratio. 

Fig. 4 shows the empirical relation between A and the 
volatile matter on a moisture and ash free basis and Fig. 
5 indicates how A varies with the ratio C/H:. It will be 
seen that no calculated point deviates from the solid, 
average lines on these figures by more than +2.0 per 
cent. The solid lines were used in labeling Curves A of 
Fig. 9. 

Total Products, P-—The unburned combustible factor 
is obtained from? 


_ % Solid combustible weight loss 
100 


This factor C is then used in correcting F, the ‘‘fuel in 
products,” and A, the “atmospheric air’’ when determin- 
ing the ‘‘total products” P from? 


P=F+CA (4) 


Moisture in Fuel, W;—The moisture reported in a 
coke analysis, just as for coal, is the loss in its weight 
when dried at 220 F. 

Any moisture present in coke is either derived from the 
quenching process or due to outdoor storage. W, 
which is this moisture in pounds per million Btu, may 
therefore be a small quantity if the quenching is done 
rapidly, or may amount to 12 lb or more in cases where 
storage conditions enabled the coke to absorb moisture, 
which it readily does because of its porous nature. 

Knowing the high heating value and the per cent 
moisture in the coal as fired, W, may be read from 
Curves D, Fig. 9. 

W,, the pounds of water per million Btu fired formed 
by combustion of the hydrogen in coke, may be obtained 
from Curves C of Fig. 9, provided the hydrogen in the 


C=1 





(3) 
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ultimate analysis is given. With only a proximate analy- 
sis of coke available, W, is determined from Fig. 60, 
after converting the volatile matter to a moisture and 
ash free basis. Obviously, while W, from Curves C is 
exact, that got from any such empirical correlation as 
Fig. 6a may be considerably in error. Fig. 60 is the solid 
line of Fig. 6@ redrawn for more convenient use. 

As in previous articles of this series W; is the sum of 
W,and W,. 

Per Cent CO, in Products—Curves B of Fig. 9 offer a 
convenient way of determining the per cent CO, by 
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Fig. 7—Variation of theoretical CO, with volatile matter 


volume in the dry products of combustion of coke, for any 
value of excess air from zero to 100 per cent. As in 
drawing the lines for A, Curves B are plotted so that 
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Solid line was used for Curves B on Fig. 9 
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Fig. 8—Variation of theoretical CO, with [C/(H, — 0.1 O,] 
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Comparing Fig. 7, which relates moisture and ash free 
volatile matter to the per cent CO, at zero excess air, with 
Fig. 8, which shows the variation of CO, with the ratio 


CO: values may be obtained aft Iculati : 
; C y ae ee eg Tae Free 10 | it is apparent that the latter is a more 
———————- | gatio fi the ultimat i Appt, , 
E - aia; | eens ntaieeel accurate correlation. Accordingly in reading Curves B 
converting the volatile matter in the proximate analysis an ultimate analysis of coke is preferable to a proximate 
as fired to the moisture and ash free basis. one. 
EXAMPLE 


Assume that a high-temperature coke breeze, having 
the typical proximate analysis shown in Table 1, is burned 
with 35 per cent excess air and that the expected com- 
bustible loss is 10 per cent by weight. Then 


1. Fuel, F. The sum of the ash plus solid combustible loss is 
18.0 + 10.0 = 28.0 per cent by weight. With this sum, and a 
high heating value from Table 1 of 10,200 Btu per lb, read from 
Fig. 1 of the August 1941 article in Compustion F = 70 lb per 
million Btu. 

2. Atmospheric Air, A. The sum of the ash plus moisture in 
the coal is 18.0 + 12.0 = 30.0 per cent, and the moisture and ash 


. 4.2 
free volatile matter = [ i — (80.0/100) 
this value of volatile matter and 35 per cent excess air, read from 
Curves A, Fig. 9, A = 1065 lb per million Btu. 
3. Unburned Combustible Factor, C. Since the solid combus- 
tible loss is 10 per cent, from equation (3)?, obtain 
To % Solid combustible weight loss _ [1 _ 10 


4. Total Products, P. From equation (4)*, P = F + CA = 
70 + 0.90 X 1065 = 1028 Ib per million Btu. 

5. Moisture in Air, Wa. From equation (5)*, W. = 0.013A = 
0.013 X 1065 = 14 lb per million Btu. 

6. Moisture From Fuel, W;. As explained before, W, is the 
sum of W., the moisture in the coke as fired, and W,, the water 
formed in combustion. From Curves D, Fig. 9, for 12.0 per cent 
moisture in the fuel and a high heating value of 10,200 Btu per Ib 
read W, = 12 lb per million Btu. 

Next, with 6 per cent moisture and ash free volatile determined 
for A, read from Fig. 6b, W, = 10 1b per million Btu. Then 

W; = W. + Wi = 12 + 10 = 22 lb per million Btu. 

7. Dry Gas, Pa. From equation (7),2 Pa = P — (Wa + Wy) 
= 1028 — (14 + 22) = 992 lb per million Btu. 

8. Per cent CO. in Products. For a moisture and ash free 
volatile matter of 6 per cent and 35 per cent excess air, read from 
Curves B, Fig. 9, CO. = 14.7 per cent. 


= 6 per cent. For 





(Note: Many of the quantities calculated in the ex- 
ample will be different if the ultimate, instead of the 
proximate, analysis of coke breeze is used.) 
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cs two segments of charts shown 
above, taken from a Hays Com- 


bustion Meter installed in a north 
west paper mill tell a graphic and convincing | 





story. Upper chart shows the low and erratic | 
waeone CO, the first day of operation, typical of the 
MOUNTED wasteful method of firing before installation 
of meter. Lower chart shows results exactly 





| one week later, after the meter had taught the 
| operators how to fire the boiler properly — fuel | 





| gaved, smoke eliminated, more heat secured, | 
steam pressure more constant. 
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Relative Merits of Large and Small 


Sampling Nozzles for 


Dust Determinations 


By HUDSON H. BUBAR 


By means of specially devised test appa- 
ratus, the author demonstrates the in- 
adequacy of a 4-in. diameter sampling 
nozzle for dust determinations, as speci- 


fied by the A.S.M.E. Code, and suggests 
the substitution of a 14-in. nozzle in 
order to secure more accurate results. 


paratus, par. 66, page 13, states: ‘The inlet di- 

ameter of the sampling nozzle is dependent upon the 
volume capacity of the separating device through which 
the sampled gas must pass. The diameter shall not be 
less than '/,in. The diameter at the mouth of the tube 
shall be of sufficient size to secure, within reasonable time, 
true and adequate samples from which accurate results 
can be obtained as to weight, size and chemical composi- 
tion. It is important to use a thin, well-rounded edge 
nozzle. The tapering, if any, shall be on the outside, 
not on the inside.” 

The advisability of using nozzles of '/, in. diameter or 
even of '/, in. diameter is open to serious question, as 
the time required to obtain a sample sufficiently large 
to give accurate results as to weight, size, chemical com- 
position, screen analysis, etc., materially increases the 


| HE A.S.M.E. Test Code for Dust Separating Ap- 


cost of the test with nothing gained and with question- 
able results. This may best be illustrated by considering 
that a '/,-in. diameter nozzle has an area of 0.0491 sq 
in. and 1'/,-in. diameter nozzle an area of 1.767 sq in., 
or 36 times that of the 4/,-in. nozzle. Therefore, to ob- 
tain the same sized sample, the '/,-in. nozzle must be 
kept in the gas stream 36 times as long as would the 
11/2-in. nozzle. 

Par. 57, page 11, of the Code states in part, ‘““The 
samplers shall be operated ten minutes at each point 
and there shall be at least two complete circuits of the 
points.’’ Here may be advanced the question as to what 
constitutes ‘‘true and adequate samples from which ac- 
curate results can be obtained as to weight, size and chemi- 
cal composition.’’ First we must have a sample suf- 
ficiently large to weigh. Second, we must have a sample 
sufficiently large to permit the determination of the chemi- 
cal composition. In addition to these requirements, it is 
often necessary that the sample be of sufficient size to 
permit determinations by two and often three different 
parties as a check and recheck. One person may feel 
that at least a pound sample is required, whereas another 
may believe that accurate results can be obtained from 
a sample of 200 grains. To be conservative with regard to 
the !/,-in. diameter nozzle let us assume this is sufficient. 

Gas velocities in flues will vary from a low of 500 fpm 
to an extreme of 6000 fpm, with the average velocity 
being somewhere between 1500 and 2000 fpm. But, 
again to favor the '/,-in. nozzle, let us assume a velocity 
of 3000 fpm. The fly ash loading may vary anywhere 
from a minimum of 0.2 grain to a maximum of 4 grains 
per cubic foot, with an average loading of approximately 
1.5 grains. Again to favor the '/,-in. nozzle, assume an 





Fig. 1 
Test apparatus and smoke indications as dependent on velocity within tube B 
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Fig. 2 


Fig. 3 








average of 2 grains. Assume that a dust collector having 
an efficiency of 80 per cent is installed. The inlet loading 
is 2 grains and the outlet loading is 0.4 grain per cubic 
foot. A '/,-in. nozzle has an area of 0.000341 sq ft. 
Therefore, at 3000 ft velocity, such a nozzle will handle 
1.023 cfm. A 1*/2-in. nozzle has an area of 0.01227 sq 
ft and at 3000 ft velocity it will handle 36.8 cfm. 1.023 
times 0.4 equals 0.4092 grain per minute. At 0.4092 
grain per minute the time required to obtain 200 grains 
is 488.7 min for the !/,-in. nozzle and 13.6 min for the 
11/,-in. nozzle. 

Assume a flue with ten sampling points on which two 
complete traverses are made. Then 488.6 divided by 20 
equals 24.435 min at each point, whereas the 1/:-in. 
nozzle would obtain the same sized sample with an inter- 
val of approximately 0.7 min at each point. However, 
200 grains is a small sample to divide between two or 
three parties for accurate determination of the factors 
involved. Most people would require at least 200 grains 
each. Therefore, with the !/,-in. nozzle operating under 
the foregoing conditions the 24 min per point would be 
increased to approximately 11/, hr per point. As there 
are many flues in which the velocities are under 1000 
fpm, it is easy to see just where the use of small nozzles 
lead in loss of time and in additional costs. 

There are also additional factors even more important 
to be considered. 

Every nozzle has an edge thickness. This thickness 
varies with the design. Some have a fairly sharp edge 
while others are permitted to have an edge the full thick- 
ness of the pipe wall. Par. 66 of the Code calls for a thin, 
well-rounded edge nozzle, but leaves the interpretation of 
“thinness” to the individual. On Plate 2, page 14 of the 
Code, the “‘integral head’’ nozzle indicates a very definite 
edge. 

Most nozzles are made of brass or bronze and if ground 
too thin will nick or dent upon the slightest contact with 
anything hard. A dent or nick of such size as would af- 
fect the accuracy of a 11/s-in. nozzle only one per cent 
would affect the accuracy of a 1/,-in. nozzle by 36 per 
cent. Therefore, to reduce the possibility of denting at 
the slightest touch and still have a fairly thin edge, let us 
assume an edge thickness of 1/32 in. which, it is believed, 
will be found to be thinner than the average. To deter- 
mine the conditions of gas entrance to nozzles under 
varying velocities the apparatus shown in Fig. 1 was built. 

This apparatus was designed with inner tubes A and B 
of the same diameter and longitudinally movable so that 
aperture D could be either lengthened or shortened to ob- 
tain the desired condition. Tubes B and C were con- 
nected to two different suction lines to maintain variation 
in gas flow. When equal flow in both tubes was required 
both suction lines were directly connected to the suction 
chamber at the base. As tube A was without connection 
to a suction line the velocity therein was always constant 
to that in tube C. White smoke was fed to A at the top 
and by varying the velocity in B the angle of entrance of 
the smoke to B was established. 

Fig. 2 indicates the angle of entrance of the smoke to 
tube B with the velocity in B approximately 25 per cent 
higher than was the velocity in either A or C. It will be 
noted that from the time the smoke leaves tube A at 
point £ there is no indication of increased velocity until 
it arrives at point F, about one-half the diameter of B 
above the entrance to B. 
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Fig. 3 indicates the angle of entrance of the smoke to 
tube B with the velocity in B about 75 per cent of that 
in either A or C. Here an opposite condition is noted in 
which the smoke tends to spread at the entrance to B. 

To analyze further these conditions as applied to vary- 
ing diameter nozzles, Figs. 4 to 9 are shown. 

Figs. 4 and 6 are scale sections of a '/,-in. nozzle; 
Figs. 5 and 7 are scale sections of a 1'/2-in. nozzle; 
and Figs. 8 and 9 are sections of edge A, enlarged thirty- 
two times. Figs. 4 and 5 represent a condition of gas 
flow wherein the velocity in the nozzle is 25 per cent 
higher than in the flue. Figs. 6 and 7 indicate the oppo- 
site condition where the nozzle velocity is 80 per cent of 
that in the flue. The curves indicating the change of gas 
flow before entering the lower tube are not theoretical, 
but were established at the velocities indicated in the test 
apparatus shown in Fig. 1. Dots B, Figs. 8 and 9, repre- 
sent 44 micron particles increased thirty-two diameters 
so as to maintain a relative particle size to nozzle edge. 
Lines C, Figs. 8 and 9, represent the angle of approach of 
the dust particle to the nozzle edge when influenced by 
the velocity differentials established in the nozzles in 
each case. 


Effect of Higher Nozzle Velocity 


It has been definitely established that, when the 
velocity in a nozzle is in excess to that in the duct, a con- 
siderable number of the dust particles, approaching the 
outer circumference of the nozzle, will be projected 
through the angle of entrance of the gas to the nozzle, 
thereby tending toward a reduction of the actual flue 
loading as established in the nozzle. It has also been 
definitely established that the actual nozzle loading is 
increased where the flue velocity is in excess of the nozzle 
velocity. 

This may best be explained in that, in those cases 
where the density of the dust particle is greater than that 
of the gas and where the dust particle is of such size as not 
to be air-borne, the angle of approach of the dust parti- 
cle will always be less than the angle of entrance of the 
gas. The difference between the two angles mainly de- 
pends upon the size, density and initial velocity of the 
dust particle, although other factors, such as surface 
tension and viscosity, will have some bearing. 

What has not heretofore been established is the rela- 
tive edge area to nozzle area and the effect this will have 
on the actual determinations. Figs. 4 to 7 all have an 
edge width of 1/32 inch. On this basis the area of /,-in. 
diameter opening is 0.0491 sq in. while the annular edge 
area is 0.0276 sq in.—an area increase of 56.2 per cent, 
giving a combined area of 0.0767 sq in. The 1'/2-in. 
opening has an area of 1.767 sq in. The annular edge 
area equals 0.151 sq in., an area increase of 8.5 per cent 
giving a combined area of 1.918 sq in. 

Enlarged Figs. 8 and 9 give the relative size of the edge 
to that of a 44-micron diameter particle. Fig. 8 shows the 
approximate line of approach of the dust particle to the 
edge under the velocity conditions shown in Figs. 4 and 
5. Study of this establishes the fact that all particles 
approaching on the lines indicated, and striking at any 
point of the annular edge, will tend to rebound and be 
carried into the nozzle by the gas stream. Therefore, in 
those cases where the velocity in the nozzle is greater 
than that in the dust there is a possible error of 56.2 per 
cent in the loadings determined by the '/,-in. nozzle as 
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against a possible error of 8.5 per cent for the 1!/:-in. 
nozzle. Where the velocity conditions are reversed the 
condition is reversed as indicated in Fig. 9. 

However, where the velocity in the flue and nozzle 
are equal and both the gas and dust particles are travel- 
ing in a straight line, then those particles impacting on 
the annular edge may be considered as being divided in 
their passage either in or out of the nozzle; i.e., those 
particles impacting on the inner side of liné D-D would 
tend toward entry into the nozzle and thereby create a 
possible error of 28 per cent for the '/,-in. nozzle as 
against 4.2 per cent for the 1'/s-in. nozzle. 


The above applies to conditions where the dust does 
not build up on the annular edge. Where the dust con- 
tains a fairly high percentage of the coarser particles, 
plus 325 mesh, the bombardment of the larger particles 
tends to keep this surface clean. However, where the 
dust is practically all minus 325 mesh, or 44 microns, 
there is often found a tendency toward building up of the 
dust on the annular edge surface, particularly with dusts 
having adhesive tendencies in fairly high gas tempera- 
tures. However, wherever such build-up occurs, the 
conditions do not change as the build-up appears invari- 
ably to follow the line of approach of the gas stream to 
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Figs. 4 to 9—Sections through 1'/,-in. and 1'/,-in. nozzles 
with gas flows indicated; also, the angles of approach 
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the nozzle, resulting in either increase or decrease of the 
actual nozzle area, dependent on the plus or minus veloc- 
ity conditions as indicated in Figs. 4 to 7, inclusive. 
Rather it tends toward emphasis of these conditions. 

Another source of error not given consideration is the 
difference in inner surface area of the piping between the 
nozzle and the filter, to the total gas volume handled. 
Assuming any given length of pipe the inside surface 
area of a 1'/:-in. nozzle to a ‘/4-in. nozzle is 6 to 1, but, 
as the volume handled at any given velocity is 36 to 1, 
the actual surface contact per unit of gas is six times 
greater fora '/,-in. nozzle. In all cases of testing there isa 
considerable deposit of dust on the inner surface of the 
pipe line between the nozzle and the filter. The amount 
deposited will be dependent upon the coarseness of the 
dust. With the coarser dusts a considerable scouring ac- 
tion occurs in which the coarse particles tend to keep the 
walls fairly clean. With the finer dusts, however, the 
build-up may constitute a large percentage of the total. 

While a certain part of this dust may be removed by a 
strong jet of air and by rapping the pipe at the same time, 
there will still be a considerable film remaining which can 
‘ be removed only by the use of a wire brush or some 
other positive cleaning method. One can readily ap- 
preciate the difficulty of cleaning a '/,-in. pipe by such 
means. 

Based on the conditions of equal velocity, loading and 
fineness, the ratio of build-up of dust adhering to the 
walls of the '/,-in. pipe will be six times as great as with 
the 1'/2-in. pipe. While the build-up will eventually 
reach a balance, and in the case of coarse dust or heavy 
loadings the difference may not be so pronounced, 


there will still be a difference. Also, when working on 
fine dusts and on light loadings, this difference will have 
important bearing on the accuracy of the tests. Re- 
peated tests to determine the possible amount of dust 
adhering to the walls of either brass, bronze or steel 
pipe indicate that from two to three grains of dust 
per square foot of surface adhere to the walls so tightly 
that they cannot be removed with a strong air jet 
or by rapping. The possible percentage of error for a 
1/,-in. nozzle may vary from 6 to 12 per cent as compared 
to 1 to 2 per cent for the 1'/2-in. nozzle. 

Often two or more '/,-in. nozzles are used to secure a 
sample of sufficient size within a reasonable period of 
time, for which boiler operation can be held constant. 
In such cases the possible error may be higher. 

Small nozzles also tend toward difficulty in obtaining 
accurate measurements when operating against high suc- 
tion. Collectors are usually installed just before the in- 
duced-draft fans. At this point in the system it is com- 
mon to find suctions of 6 to 10 in. At 3000 ft velocity 
the draft loss of '/,-in. pipe approximates 0.65 in. per 
lineal foot. With a 6-in. initial suction and with a 20-ft 
run between the nozzle and the measuring device the 
total differential will approximate 19 in. of water. This 
creates a considerable difference in the density of the gas 
between the nozzle and the point of measurement. Con- 
stantly varying conditions of temperature and velocity 
also add to the difficulties of accurate measurement and 
leave one struggling in a maze of calculations on this 
phase only. 

For these reasons the author recommends that nozzles 
of at least 1'/2-in. diameter be used on such tests. 
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Application of Superheaters to 


Existing Boilers in Small Plants 


There are numerous small industrial 
plants which are at present pressed for 
capacity and feel the necessity of con- 
serving fuel. In many cases the adop- 
tion of a moderate degree of superheat 
will provide sufficient relief. The 
author discusses the economics of such 
installations and shows how super- 
heaters may be applied to existing 
boilers of various types. 


N PLANTS where most or all of the steam generated is 
used for heating or for process work, superheated 
steam usually has little economic justification unless 

it is first passed through a turbine or engine for power 
production. In that case superheat will improve the 
performance of the prime mover and will insure that 
the exhaust or bled:steam is at or near saturation. How- 
ever, there is no advantage in superheating the steam to 
a high degree with the idea of obtaining higher steam 
temperatures in the process if the latter depends upon 
condensation of steam for the required heat. A few 
exceptions exist such as in certain distillation processes 
and the vaporization of oil, where the heat obtained de- 
pends upon through flow of the steam. Also, where no 
power is generated but where the process or heating 
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Fig. 1—Girth type of superheater applied to iler 
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steam must be conveyed considerable distances to the 
points of use, a moderate degree of superheat at the 
source is desirable in order that the delivered steam may 
contain minimum moisture or, perhaps, a few degrees of 
superheat. 

Where all or a large part of the steam first passes 
through turbines or engines for power production, it is 
possible to increase the output as well as increase the 
economy of generation by employing superheat. Higher 
superheat tends to flatten the steam consumption 
curve. Where the prime mover is a steam engine, the 
initial steam temperature is not usually as high as in the 
case of a turbine. The effect of superheat is to reduce 
the initial cylinder condensation in the case of recipro- 
cating engines, whereas, in the case of turbines, an in- 
crease in the steam temperature will reduce the moisture 
content of the steam in the low-pressure stages. In 
general, for a simple non-condensing engine the saving in 
steam consumption with 100 deg F superheat will range 
from 8 to 13 per cent, depending upon end conditions. 


Superheaters for Small Plants 


For small plants, and especially existing installations, 
it is usually necessary to limit the steam temperature to 
around 450 or 500 F. This is because the fittings, flanges 
and other connections in many of the smaller and rela- 
tively low-pressure installations are of cast or malleable 
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Fig. 2—Superheater behind rear head of hrt boiler 











iron and the steam chests of engines or the inlet sections 
of many of these turbines are not designed to withstand 
higher temperatures. It has been found that 500 F is 
the top limit for use with cast-iron fittings and some 
operators regard 450 F as the safe limit. However, 
many of the more recent small plants employ steel fit- 
tings and connections which remove this limitation in so 
far as such equipment is concerned. 


























Fig. 3—Application to three-drum low-head boiler 


In changing from saturated to superheated steam it is 
usually necessary to make a change in the lubrication. 
Oils that are prepared for use with saturated steam are 
seldom satisfactory for superheated steam, especially 
when used in reciprocating engines. As the oil com- 
panies have had wide experience in such matters and are 
in a position to prescribe the proper oil for the superheat 
conditions, they should be consulted and their recom- 
mendations followed. 


Application to Different Types of Boilers 


Superheaters can, in general, be applied to any existing 
boiler installation, although in some cases their applica- 
tion may be more difficult than in others because of the 
particular design of boiler involved. Where provision 
has been made for their subsequent use, as is the case 
with many of the later boiler plants, installation of a 
superheater is simple. 

Although one may be accustomed to associate present- 
day practice with the water-tube boiler, a large number of 
fire-tube boilers are installed every year among the 
smaller plants and a very large number of such units 
are operating in older plants. Many of these are sus- 
ceptible to improvement by the application of superheat, 
especially at the present time when increased loads and 
the need for fuel conservation prevail. 

Fig. 1 shows a typical superheater of the girth type ap- 
plied to a horizontal return-tubular boiler. The degree 
of superheat with this arrangement is limited to about 
75 or 100 deg F and is governed by varying the distance 
of the loops from the shell of the boiler or by changing 
their position along the shell. Where a higher degree of 
superheat is desired, it becomes necessary to place the 
superheating surface in the rear combustion chamber 
behind the rear tube sheet, as indicated in Fig. 2. 

A large number of small boilers are of the bent-tube 
multiple-drum design. These include both the low-head 
and the three- and four-drum designs, as well as those 
with two drums. It is usually a very simple matter to 
install superheaters in such boilers. In the case of the 
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low-head boilers, the superheater units are made of small 
diameter tubing and are hung vertically in the first 
boiler bank (see Fig. 3). This makes a most satisfactory 
and economical arrangement and requires a minimum 
amount of changes in the boiler and setting. The 
degree of superheat which can be conveniently obtained is 
about 200 deg F depending upon steam pressure and 
other operating conditions. 

For boilers of the three- and four-drum designs, super- 
heater units can be installed intertube, within the front 
boiler tube bank, or interbank entirely behind the front 
boiler tube bank. In general, either design of super- 
heater can be installed in most makes of bent-tube boiler. 
Fig. 4 shows the intertube design applied to a four-drum 
boiler and Fig. 5 shows the interbank design with a three- 
drum boiler. 

The intertube type of superheater will give a more 
constant steam temperature over a wide range of ratings 
as some of the heat is absorbed by radiation. This 
design is not as applicable to boiler installations that 
burn fuel which tends to produce slag deposits in the 
front tube banks. It is quite satisfactory, however, for 
a large number of installations. 

Straight-tube boilers, both of the longitudinal and 
cross-drum types, may present certain difficulties. 
Among older boilers of this type in which the use of super- 
heaters was not anticipated, there is seldom provided 
satisfactory space within the boiler setting. When longi- 
tudinal baffles are employed, it is necessary to install the 
superheating surface within the furnace, as indicated by 
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Fig. 4—Superheater placed intertube in front bank of four- 
drum boiler 


the arrangement shown in Fig. 6. Here the degree of 
superheat is quite flexible and depends upon the per- 
centage of furnace gases which are made to pass over the 
superheating surface. This design has also proved 
economical and foolproof. For higher degrees of super- 
heat it becomes necessary to provide space just above 
the lower baffle to permit the installation of the correct 
number of superheater units. Most boilers of this type 
which have longitudinal baffles are of the box-header 
design and it becomes necessary, therefore, to install the 
superheater units through openings in the side walls of 
the setting. 
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Fig. 5—Interbank superheater in three-drum 
type of boiler 


Straight-tube boilers of the cross-drum types are gen- 
erally installed with cross baffles which force the gases 
to pass across the boiler tubes in two, three or four 
passes. If there is sufficient room above the tube bank, 
superheating surface can be installed in the space where 
the gases turn from the first pass to the second pass. 
The degree of superheat is quite limited with this design 
because of the low available gas temperatures which exist 
at this location. A few installations have been made for 
200 deg of superheat, but, in general, 150 deg is most 
desirable. 

When a higher degree of superheat is required than can 
be obtained with a superheater located above the boiler 
tube bank, the superheater must be placed in a zone of 
higher gas temperature. In this case it is necessary to 
split the boiler tube bank and provide space for the 
superheater loops between the two sections. This pro- 
cedure is most adaptable to the sectional-header type of 
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boiler. While the amount of surface required for the 
degree of superheat desired is relatively less than with 
most designs, the supporting problem becomes more 
complicated and expensive in that the supports are in a 
higher gas temperature zone and must be suitable for 
more severe conditions. 

In general, bent-tube boilers are more adaptable to the 
installation of superheaters than straight-tube boilers. 
In the first place, the superheater which would be in- 
stalled in a bent-tube boiler is usually smaller for the 
same duty and ordinarily there is more space available 
for the superheater. In the second place, most super- 
heaters for bent-tube boilers are of the pendant design, 
and are hung downward with the minimum of support- 
ing material required. 


Effect of Water Walls 


The application of water-cooled surface in furnaces has 
influenced the design of superheaters, and those for small 
boilers are no exception. In fact, the smaller the boiler 
unit, the greater the effect of furnace cooling on the per- 
formance and design of the superheaters. With ex- 
tensive water cooling in the furnace of such boilers the 
degree of superheat that can be obtained with a given 
superheater may be reduced as much as 50 per cent in 
some cases. 

Over a period of years, it has been found that the appli- 
cation of superheaters can, in most cases, be economically 
justified. It is frequently possible to justify super- 
heaters on the basis of increased capacity of the power 
plant where the boiler output is the limiting factor. In 
this manner, it may be possible to increase the capacity a 
sufficient amount to take care of immediate needs, and 
eliminate the probability of installing additional boiler 
capacity. This is an item that deserves serious consider- 
ation during the present need for conserving critical 
materials when numerous existing small plants are being 
forced to carry extra loads. 
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Fig. 6—Superheater installed at rear of furnace with long-drum horizontally baffled boiler 
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Coal Research 
and the 
War Effort 


HAT fuel will you use in your plant if this war 

continues for several years? Why, you ask, 

raise that question when we live in a country 
that produces 40 per cent of the world’s coal, 60 per cent 
of the world’s crude oil, and consumes 2.5 thousand 
billion cubic feet of natural gas per year (1)? This is 
why. Government authorities have already forbidden 
further installation of gas furnaces for domestic heating, 
and will undoubtedly encourage the operation of standby 
gas manufacturing equipment. Government orders (2) 
have been issued, applying to nineteen states, requiring 
conversion of power boilers from oil to other fuel wher- 
ever possible. These factors will increase coal demand. 

Coal production is now at a rate of about 90 per cent 
of capacity. Wholesale and retail coal dealers, the 
National Coal Association, and the railroads have all 
advised their customers to stock up now while the ca- 
pacity and adequate transportation are available. 

Don’t misunderstand; I am not predicting a fuel 
shortage. But, we are at war and we must prepare for 
the worst. Fuel supplies have been radically disrupted 
in many nations. Research has anticipated many of 
these conditions, however, and has planned substitutes 
well in advance. Observe what our foreign friends and 
enemies have had to do. 


Research Abroad 


ENGLAND.—In England, domestic coal is now being 
rationed at one hundredweight per family per week. The 
London Times, January 9, 1942, reported that 10,000,000 
tons per year could be saved by rationing, educating the 
public and increasing the district fuel engineers. 

The British Coai Utilization Research Association has 
been concentrating on improvement of availability of 
large boilers by reducing fouling of heating surfaces. 
Loss of output is serious owing to the unfamiliar fuels 
which power stations are obliged to burn. One large 
station has recently kept its boilers on the line three to 
four times the former period by operating stokers in a 
manner suggested by the small-scale laboratory experi- 
ments. These studies indicate that impurities in the 
coal have much less effect on slag formation than the 
manner in which the coal is burned. 

SWEDEN.—Sweden’s industrial coal and coke supply, 
principally imported from Germany, is now one-third 
normal (5). Enormously increased use of wood in the 
home and industry has critically reduced railway tonnage 
by transport of so much light material. Road transport 
and fishing vessels are using wood-burning gas producers. 
Production of 7200 Btu coal and of oil from shale, both 
formerly uneconomical, are now under way. 

Russia.—As the result of a far-sighted fuel research 
policy, Russia now has commercial gas supply by under- 
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Excerpts from a paper before the 1942 
Midwest Power Conference, in which the 
author reviews the fuel situation abroad 
and the extent to which substitutes are 
beingemployed. Citing fuel research now 
in progress in this country, he points out 
that full advantage must be taken of all 
existing knowledge in order to meet condi- 
tions imposed by the war. 


By A. W. THORSON 


Assistant to the President, 
Carnegie Institute of Technology 


ground gasification of coal. The wood-burning gas 
producer, highly developed in Russia, fuels military and 
industrial transport. The synthetic rubber industry has 
flourished for several years, using coal as raw material. 
Latest available figures show that in 1936 seventy million 
gallons of alcohol, partly from coal, went into rubber 
production. Recent reports show work to develop 
high-grade metallurgical coke from low-grade coal, 
anticipating loss of the high-grade coking coals of the 
Donetz basin, which loss to the Germans has, of course, 
since occurred. 

JAPAN.—Japan’s fuel situation is not definitely known. 
Production of synthetic oil and gasoline is reported, but 
the quantity is undoubtedly small. Latest coal pro- 
duction figures show 45 million tons in Japan (3) proper. 
Manchuria produces some 15 million tons of coal per 
year, and some oil and gas. Coal from the North China 
fields, now in Japanese hands, is diverted to Japan to the 
extent that a local shortage exists. British reports 
estimate Japan had twelve to fourteen months’ fuel 
supply at the beginning of the war. 

GERMANY.—Research reports from Germany show, in 
spite of the war, progress in coal preparation, pulverized 
fuel combustion, briquetting, low- and high-temperature 
carbonization, by-product recovery, gas purification and 
long distance transmission, and high-pressure hydrogena- 
tion. Fischer-Tropsch oil synthesis produces gas for home 
and vehicular use, and liquefied gas for industrial vehicles. 
Diesel engines are now being modified to burn gaseous 
fuels, retaining 10 per cent oil for ignition with resulting 
equal or improved economy reported. 

In the electric power field, the Germans are reported 
as depending in the future on hydro as the principal 
source, and production concentrated in the large plants 
to reduce material and equipment needs (4). Some 
power companies are using coal dust and other plants 
are using Kramer mill firing. The latter show such 
high efficiency when burning waste fuels that no other 
type of furnace can compete. Sludge coals and washery 
middlings are successfully fired alone with ash up to 40 
per cent, moisture up to 25 per cent and volatile matter 
down to 16-18 per cent on dry coal basis. As far as 
possible, coal is being reserved for chemical treatment. 
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Looking critically at the foreign fuel situation, we 
know that most of these developments were germinated 
by peacetime shortages. The war, however, has aggra- 
vated conditions and created new shortages, but these 
have been largely anticipated. Months and years of 
research have provided the means to carry on. 

We in the United States have not been concerned with 
shortages, and many of us unfortunately are still uncon- 
cerned. Our research organizations, nevertheless, have 
and are continuing to plan for the future. Coal research 
is continually improving our use of coal and is discovering 
new products and uses. 

For example, at the Battelle Memorial Institute, 
under the direction of R. A. Sherman, Bituminous Coal 
Research, Inc., is sponsoring improvements in domestic 
stokers, space and water heaters for smokeless operation 
with bituminous coal, pulverized coal-firing for industrial 
heating operations, improved methods of dustproofing 
coal, improved coal-burning locomotive design and an 
adaptation of the coal dust engine for pumping water. 

The Pennsylvania State College, under the direction of 
A. W. Gauger, and the Illinois State Geological Survey, 
G. H. Cady, Director, are both working on domestic 
stoker design to broaden the range of coals for satis- 
factory use. 

The U. S. Bureau of Mines Fuels Section, under the 
direction of the late P. Nicholls, has reported invaluable 
data on fundamental actions in fuel beds and on the 
relation between coal-ash properties and clinker and 
slag formation. The study of slag and its effect on 
furnace performance is progressing actively. 

Hydrogenation of American coals, under the direction 
of H. H. Storch, is now in the pilot plant stage and the 
relative suitability of coals is being determined. Large 
numbers of materials can be obtained from the hydro- 
genation of liquefaction processes, and conceivably the 
vast amount of research on this subject at the Bureau 
and elsewhere may pay dividends sooner than was 
originally anticipated. 

The Coal Research Laboratory at the Carnegie In- 
stitute of Technology, under direction of H. H. Lowry, 
is studying methods of controlling blast-furnace coke 
quality for the purpose of increasing output of iron; the 
mechanism of combustion of pulverized coal with a view 
toward reduced furnace volume requirements and control 
of slagging. The Laboratory has just been issued a 
patent covering a high-duty multiple-retort underfeed 
stoker designed to burn coal at a rate several times the 
present maximum. The Laboratory is discovering new 
coal derivatives by hydrogenation, solvent extraction 
and mild oxidation. The latter studies have shown that 
products such as sodium oxalate, which is used in in- 
cendiary bombs, plasticizers for synthetic rubber and 
new plastics, all critical war materials, can be made 
directly from coal. 
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More Power to You- 


And Here's How to 
Make Sure of it 





WHAT TO DO to keep your water 
columns and gages protecting your 
boilers for the duration 


MAINTENANCE schedules should cover boiler water level 
indicating equipment as thoroughly as any other vital 
operating devices. It will pay you to review these points 
of good boiler room practice. 


Water Column. Open blowdown valve at start of each shift 

to flush sediment from column and to test low water alarm 
signal. Open and close valve slowly to avoid water shock. When 
operating conditions permit, raise boiler water level suffi- 
ciently to test high alarm signal, to insure constant readiness 
for emergency warning. 


Gage Valves. Open blowdown valve at start of each shift to 

remove sediment. Observe speed at which water returns to 
proper level. This indicates whether gage valve ports are un- 
obstructed. Keep packing tight around valve stem and glass 
— leakage wastes steam and causes dirty deposits that look bad 
and hinder operation when quick action is essential. 


» Gage Glass. Cleanliness is vital to good vision. Whether you 
are using tubular glass or an expensive insert, the glass must 
be clean for accurate reading. You know from experience how 
long a tubular glass may be used on your boilers before it is 
thinned to the danger point. Change glasses regularly. Also be 
sure tubular glasses have guards to prevent injuries. 


Gage Glass Inserts. Prismatic and Flat Glass Water Gage In- 

serts, if used, should be inspected frequently for possible 
leakage. Expansion and contraction from temperature changes 
may loosen bolting pressure. A slight “take-up” may prevent 
blowing out of gaskets and reduce glass erosion. 


Mica. Whether used as a protective coating to geome glass 

erosion or as an insert window, treat mica with utmost care. 
All mica for this service is imported and replacement stocks 
limited. When possible, clean mica with alcohol or other sol- 
vent and replace in service. Otherwise salvage all mica pos- 
sible by “splitting” and rebuilding to proper thickness with 
replacement sheets. 


Wumination Equipment. Keep reasonably clean at all times 

to insure full visibility. Use proper size lamp. ‘Most illumi- 
nators are constructed to focus maximum light rays from a de- 
finite location of lamp filament. Where mirrors are employed, 
check cleanliness and adjustment regularly. 


Gage Cocks. Test daily to insure readiness for emergency 

operation. Frequent testing causes less wear than occasional 
use because sediment is not allowed to accumulate in quantity. 
Never leave a gage cock “sizzling”— open it for blowdown 
two or three times if necessary to remove the scale which may 
cause wire drawing and an early repair job. 


Remote Reading Indicators. Familiarize yourself thoroughl 

with the manufacturer’s instructions for proper care rome fol- 
low them in detail. Don’t let an indicator remain in service 
which may be inaccurate. Hang a warning sign on it until it 
can be serviced — remember the man on the next shift! 


THE RELIANCE GAUGE COLUMN COMPANY 
5902 Carnegie Avenue, Cleveland, Ohio 
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PRESSURE 
REGULATORS 


for Every 


Purpose 


...« No. 401 for Pressure Re- 
ducing... Relief. . . Back Pres- 


sure Service. (LEFT) The 


Davis No. 401 is a rugged, com- 
pact regulator for use indoors 
or outside where conditions de- 
mand accurate, sensitive pres- 
sure control. Adjustment can 
be quickly made to change the 
No. 401 from direct to reverse- 
acting without dismounting or 
changing valve action. Pilot- 
operated pressure controller in- 
sures positive pressure control 
at all times, and a simple setting 
on the face of the controller 
changes the pressure reduction 
or relief pressure as desired. 
Operation is simple, insuring 
long, trouble-free life and low 
maintenance. 


Davis No. 401 is available in 
sizes from 14 in. to 10 inches in 
steel, semi-steel or bronze body, 
with bronze monel or KA2 trim. 
For initial pressures up to 600 
lbs. and reduced pressures from 
1 to 500 Ibs. 





No. 40 for Heavy Duty Vari- 


able Load Conditions. 
(RIGHT) No. 40 is a self- 
contained, pilot operated 
type reducing valve for han- 
dling heavy duty, variable load 
conditions. Unaffected by 
high pressure fluctuations, 
pressure reduction is main- 
tained regardless of flow con- 
ditions. Full pipe size port 
area gives large capacity; 
single seat insures tight clos- 
ing. Sizes from 1” to 10’. 
Available in materials suit- 


able for any pressure up to 
400 Ibs. 





GETTING the right regulator for the job is easy when 
you make selections from the Davis line: eighteen different 
types to choose from . . 
to 1500 Ibs. 
handy ‘Service Selector Chart”’ and complete information. 
DAVIS REGULATOR CO., 2510 S. Washtenaw Ave., Chi- 
cago, Ill. 


. Sizes up to 24” .. . for pressure up 











. . . for steam, gas, air, water, or oil. Ask for . 





A SURVEY OF ANTHRACITE 


An interesting report has just been made to the 
President and to Congress by the Federal Anthracite 
Coal Commission which was created to investigate eco- 
nomic conditions in the anthracite producing region of 
Pennsylvania. This region comprises approximately 
500 sq mi with about a million inhabitants, two-thirds 
of whom live in the more densely populated sections in 
and around Scranton, Wilkes-Barre and adjacent towns. 

The production of anthracite has decreased about 
50 per cent in the last 25 yr, and employment over this 
period has dropped from 154,000 miners, averaging 285 
days per year, to 91,000, averaging 186 days. Other 
industries in this region are chiefly silk and rayon which 
have been greatly curtailed during the present emer- 
gency. Asa result, there is a large surplus of man power 
despite migrations to other sections for war work, and 
for several reasons the Government has not seen fit to 
locate war plants in this area. Total relief expenditures 
of various forms have amounted to nearly one-third of 
a billion dollars since 1933, or $268 per capita as com- 
pared with $142 per capita for the United States as a 
whole. 

The domestic market accounts for 78 per cent of an- 
thracite production, but competitive fuels, as well as 
short-sighted policies, have greatly reduced the total 
demand. Industrial consumption has been confined 
largely to the anthracite region because of price which 
reflects royalties, mining costs, taxes, pumping costs and 
freight rates. With reference to mining costs, it is 
pointed out that the anthracite output averages about 
3 tons per man-day compared with 5 tons for bituminous 
coal. Buckwheat and smaller sizes are reported as sold 
below the average cost of production. 

Pumping is a very considerable item, in that, on the 
average, 33 tons of water must be pumped for each ton 
of coal mined. In some cases pumping costs run as 
high as 55 cents per ton of anthracite. However, if 
pumping is not maintained the mines will become 
flooded and reserves in low levels will be lost; also 
accumulations of large bodies of water against barrier 
pillars endanger mining operations. 

Around Scranton reserves are approaching exhaustion 
and will probably reach the end in 15 or 20 yr, whereas 
in the Wilkes-Barre area the reserves are sufficient for 
another 50 yr at the present rate of production. How- 
ever, in the southern and western fields of the anthracite 
region the reserves are estimated to be good for at least 
150 yr. 

With a view to helping relieve the situation, the Inter- 
state Commerce Commission recently finished a study 
of transportation rates for anthracite to tidewater, par- 
ticularly New York Harbor for transhipment to other 
points. As a result, a proposed adjustment in rates for 
steam sizes is now pending. These revised rates would 
affect localities in New York, New Jersey, Delaware, 
Maryland, the District of Columbia, Virginia and West 
Virginia, which comprise the major markets for anthra- 
cite. 

The committee concludes its report with the sugges- 
tion that an Anthracite Research Station be set up to 
investigate new technologic uses for anthracite and, 
further, that steps be taken to bring about immediate 
industrial expansion, based on a long-term outlook, in 
the affected area. 
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Maritime Day Celebration 
at Chattanooga 


An outstanding demonstration of patriotic spirit and 
cooperation marked the celebration of Maritime Day at 
the Hedges-Walsh-Weidner Plant of the Combustion 
Engineering Company at Chattanooga on May 22. 
More than 3000 employees suspended operation of the 
Company’s twenty-four-hour-a-day production program 
for forty minutes to attend the meeting which was ad- 
dressed by representatives of labor, management and 
government. 

In his opening address, A. J. Moses, Vice President of 
the Company and General Manager of the Chattanooga 
Division, spoke of the job to be done, the responsibilities 
of labor in the present crisis, and stressed the underlying 
moral unity that had brought together practically all the 
nations of the world, with the exception of Germany, 
Italy and Japan. ‘‘Some of us may not know what it is 
all about, but since Pearl Harbor no real American has 
any doubt as to where he or she should line up, or about 
how the war must end.’ The enthusiastic ovation he 
received from the workers clearly indicated the high 
esteem accorded him by the employees at the plant. 

M. D. Stone, Chairman of the Company’s War Pro- 
duction Drive Committee presided, and read telegrams 
from Representative Estes Kefauver, Admiral Emory S. 
Land, Chairman of the Maritime Commission, and 
Joseph V. Santry, President of Combustion Engineering 
Company. 


In a statement that drew emphatic applause, T. R. 
Cuthbert, Editor of the “Labor World,”’ said, ‘I don’t 
know the meaning of the word ‘strike’ until this war has 
been won! We must deliver the goods now, because a 
boiler delivered now may be worth two or three next 
year. We must not be satisfied with a full day’s work.”’ 

Chief Machinist Virgil Cowart of the U. S. Navy told 
the workers they were members of a great production 
“task force’’ whose assignment was the production and 
supply of materials to win the war. 

Appreciation of what Combustion employees are con- 
tributing to the war effort was expressed by Mayor E. D. 
Bass. 


College Machine Shop Turns to War Work 


Purdue University’s student machine shops at Lafay- 
ette, Ind., customarily used only for routine practice 
work, recently have been converted into a war production 
factory under terms of a Westinghouse subcontract. 
More than 275 engineering students enrolled in the shop 
course are working part time on the subcontract and 
together their production is the equivalent of a 75-man 
machine shop working full time on war materials. 

At Lafayette, Purdue’s president, Edward C. Elliott, 
recently announced that the university machine shops 
had been set up on a strictly production basis, with 
students temporarily becoming workmen during the 
portion of each day they are in the shop, and instructors 
becoming shop foremen. 





Workers assembled in Hedges-Walsh-Weidner Division Shops for Maritime Day Celebration 
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NEW CATALOGS 
AND BULLETINS 


Any of these publications will be sent on request 





Boiler Level Controllers 


Boiler Feed Water Level Controllers, 
designed on the cantilever principle, are 
featured in a new bulletin just issued by 
J. A. Campbell Company. Two improved 
types of controllers are presented—pilot- 
operated and rotary types. The bulletin 
also describes other recently introduced 
products of the company, including the 
Campbell Micro-Bean pulsation damp- 
ener; thermometer wells of stainless 
steel; gas samplers; and feet gage strips 
cast in 12-in. lengths. 


Compressors 


A 28-page bulletin (L-675-B1) issued by 
the Worthington Pump and Machinery 
Corporation features its line of “feather 
valve” compressors of from 75 to 3000 
horsepower. This bulletin is lavishly 
illustrated with detail and installation 
views and also cross-sectional diagrams 
showing design, lubrication, capacity con- 
trol and other features. 


Circuit Arrangements for 
Load-Center Systems 


An 8-page publication (GEA-3759) 
recently issued by General Electric gives 
information to help-in the selection of the 
proper arrangement of Load-Center Dis- 
tribution System to fit individual require- 
ments of industrial plants, shipyards, 
naval and military projects, and commer- 
cial buildings. Described in the bulletin 
are the characteristics of the four load- 
center system basic circuit arrangements— 
the simple radial circuit, the primary 
selective circuit, the secondary selective 
circuit and the secondary network ar- 
rangement. 


Dust Collectors 


An attractive 20-page booklet (No. 82) 
has been published by the American 
Foundry Equipment Company, covering 
the design, application and operation 
features of its dust collection equipment, 
with particular emphasis on its Cyclone 
dust collector. The booklet is profusely 
illustrated with installation views and 
diagrams and several pages are devoted to 
a manual of engineering data pertaining 
to air flow problems. 


Furnace Doors 


Plibrico Jointless Firebrick Company 
has issued a bulletin describing a new 
product—the Plibrico Furnace Door. 
This 18 X 16-door is lined with light- 
weight insulating refractory material, and 
a special Lock-Tite handle safeguards 
against infiltration of excess air. 
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Capillary Air Conditioners 


A new bulletin (G-2) has been issued 
by the Air and Refrigeration Corporation 
describing the capillary cell and its applica- 
tion in air conditioning equipment as a 
direct heat transfer surface between water 
and air. The glass or metal filaments 
which fill the cell are arranged parallel to 
the flow of liquid and air through the cell. 
Numerous functions include cooling and 
dehumidifying, humidifying, air cleaning, 
evaporative cooling, condenser water 
cooling, fume absorption, etc. Units for 
central stations are listed for a capacity 
range of from 4400 to 132,000 cfm. This 
24-page booklet is well illustrated with 
assembly and installation views and dia- 
grams, dimension drawings, performance 
and power charts. 


Meters and Control 
Instruments 


We have received bulletin No. 5 of a 
series entitled “How to Safely Stretch 
Steaming Capacity” from the Bailey 
Meter Company. This 8-page bulletin 
discusses daily operation based on ac- 
curate measurements and records, and 
includes an informative diagram showing 
the application of meters and control for 
a power-process steam plant. 


Network System for Industrial 
Plants 


A power distribution system for indus- 
trial plants is described in a new booklet 
(B-3120) announced by the Westinghouse 
Electric and Manufacturing Company. 

The new network system combines 
flexibility, reliability and voltages regu- 
lation. There are two or more sources 
of power for each load and network units 
are distributed throughout the plant. 
Failure of any primary feeder or secondary 
loop is automatically isolated. Power is 
carried into the plant at high voltage, and 
the network units are located as close to 
the load center area as practical. Secon- 
dary feeders to individual loads are kept 
at a minimum length and network units 
are tied together with a secondary loop 
to provide at least two-way feed to all 
load buses. 


Oil-Electric Ignition System 


A 16-page binder bulletin has just been 
received from the Engineer Company 
describing the Enco automatic retractable 
oil-electric ignition system for lighting 
off pulverized coal, oil and gas burners 
with remote control. Operation is de- 
scribed accompanied by diagrams which 


illustrate the positioning of the oil gun 
and electrodes, and full-page drawings 
show the application of the system to 
various makes and types of fuel-burning 
equipment. 


Potentiometer Pyrometers 


The Brown Instrument Company has 
just issued a revised catalog (No. 1105) 
which presents in a clear and concise 
manner the design and operating features 
of the Brown potentiometer pyrometer 
and accessory equipment. Temperature 
measurement by radiation is featured and 
automatic control systems are described. 
This catalog is generously illustrated with 
detail and assembly views, supplemented 
by detailed specifications, chart facsimiles, 
mounting dimensions, etc. A cross sec- 
tion of the radiomatic sighting tube is 
also given. 


Power Cable 


The General Electric Company has 
issued an 8-page illustrated bulletin 
(GEA-3656) indicating the savings in 
rubber, metal weight, installation time 
and cost which can be effected by the use 
of V-c interlocked armor cable (up to 
15,000 volts) and Flamenol bus-drop 
cable and wire (up to 600 volts). 


Priorities 
Manning, Maxwell & Moore, Inc., 
makers of pressure gages, safety valves, 
etc., are distributing a new 16-page 
booklet entitled ‘‘Priorities Mobilize Pro- 
duction for Victory”’ to assist their jobbers 
and customers. The booklet covers such 
topics as: Principles of the Priority 
System; Securement of Materials for 
Manufacture; The Acceptance of Orders; 
Securing and Extending Priority Ratings; 
Scheduling Production and Delivery; 
Form PD-1-X for Distributors; Adjusting 
Inventory; and shows different type forms 

and certificates to be used. 


Speed Recorders 


A 12-page catalog (N-27) has been 
issued by the Leeds & Northrup Company, 
which describes its line of Micromax 
speed recorders and electric tachometers. 
Illustrations include front and inside views 
of round-chart and strip-chart instru- 
ments. Mounting dimensions are given, 
and a list of publications pertaining to 
standard L & N equipment is also included. 


Valves 


An illustrated 32-page bulletin (E100) 
just published by the Everlasting Valve 
Company describes its line of quick- 
operating valves for blow-off, water 
columns and other boiler room services. 
It is profusely illustrated with assembly 
and sectional views which clearly show 
the design and construction features of 
the various valve types. The text is 
concise and arranged for quick reference. 
Complete tables of specifications, dimen- 
sions and prices are also included. 
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Welders in Maintenance Work 


A reader observes that the demand for welders in war 
production has placed a premium on those having expe- 
rience in this line and, in many cases, has resulted in the 
loss of men needed for maintenance work. This is to be 
expected under present conditions and the solution must 
be anticipated by operating departments. 

Numerous welding schools have sprung up all over the 
country in response to the present demand. In general, 
the most they can offer in the limited time available is a 
basic course, predicated to a large extent on shipbuilding 
requirements. Where special technique is called for, 
the employer usually finds it necessary either to institute 
supplementary training or return the applicant to the 
school for special instruction. 

To meet the maintenance problem, where the full time 
of a welder is usually not required, a suggested solution 
is to select some intelligent and adept individual within 
the operating department and either train him or send 
him to a welding school for instruction that will qualify 
him for the particular class of work to be done. 


Spanish Equivalents 


In the January 1941 issue of COMBUSTION was pub- 
lished a list of boiler-room terms in Spanish with their 
English equivalent. This list was compiled by Mellor- 
Goodwin of Argentina, and in general they run pretty 
close to the expressions used in Spain and the rest of the 
Spanish speaking countries. 

Here in Cuba, however, the equivalent expressions are 
somewhat different, and we have picked out twenty-four 
of them with their English equivalents and set them 
down as follows: 

Boiler horsepower—Caballos de Fuerza de Vapor 

Insulation—Aislamiento 

Rating—Rendimiento 

Stoker—Fogonero MecAanico 

Drum head—Cabeza! del Domo 

Drum shell—Envoltura del Domo 


Forced-draft fan— Ventilador de { re forzado 


Induced-draft fan—vVentilador de tiro inducido 

Manhole cover—Tapa de Registro 

Tubes (boiler)—Tubos Fluses 

Tube holes—Agujeros de tubos fluses 

Tube spacing—Distancia entre tubos fluses 

Water walls—Paredes de Agua 

Rear walls—Paredes Traseras 

Red brick—Ladrillos Rojos 

Tile—Lozas 

Blowoff valve—VAlvula de Extraccié6n 

Soot blowers—Sopletes de Hollin 

Flanged—Con Platillos 

Screwed—Con Rosca 

Bolts—Tornillos 

Flexible coupling—Acoplo Flexible 

Motor drive—Por Motor 

Turbine drive—Por Turbina 

The above terms are in common usage in Cuba and 
with very slight modifications will be found in Spain, 
Mexico, Central America, Puerto Rico, Santo Domingo, 
and the northern part of South America. 

ROBERTO SILVA 
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FOR TEMPERATURES UP 10 2500°F. 


in Furnaces, Ovens, Kilns, Etc. 


/ Hi-TEMP 
INSULATIONS 


Use CAREY HI-TEMP Blocks, Pipe Covering and 
Cements for Furnaces, Ovens, Kilns, Lehrs, Regenerating 
Chambers, Breeches, Ducts, etc., where internal tem- 
peratures run as high as 2500 degrees F.,orhigher. Write 
for Carey Heat Insulations Catalog. Address Dept. 69. 












THE PHILIP CAREY MFG. COMPANY - 


The De Laval- 
IMO OIL PUMP 


is exceedingly simple and compact. 

Because of absence of valves, 
gears and reciprocating parts it can 
be directly coupled to run at motor 

| or turbine speeds. There is no vibra- 

tion or pulsation. 

It handles any oil against any 
pressure. 

Ask for Catalog I-95. 

td 

Lube oil service pump; 300 g.p.m. of 
130 SSU oil from 10 in. Hg. suction to 
50 Ibs. per sq. in. at 1150 r.p.m. 


/MO PuMP DIVISION 


of the De Laval Steam Turbine Company 


Trenton, New Jersey 





51 











A.S.M.E. Officers Nominated 
at Cleveland Meeting 


At the A.S.M.E. Semi-Annual Meeting 
held at Cleveland, June 8 to 10, a Nomi- 
nating Committee reported the following 
nomination of Officers of the Society for 
the coming year: 

President: Harold Vinton Coes, Vice 
President of Ford, Bacon and Davis, in 
charge of its Industrial Department. 
Mr. Coes is a graduate of Massachusetts 
Institute of Technology (1906), and has 
long been engaged in industrial engineer- 
ing. He is a Past President of United 
Engineering Trustees, a former Director 
and Vice President of Belden Manufac- 
turing Company, and a former Vice Presi- 
dent of the Vulcan Iron Works. He has 
long been active in the affairs of the 
A.S.M.E. and has held various offices in 
the Society, as well as important com- 
mittee assignments. 

Other Officers reported by the Nomi- 
nating Committee: 

Vice Presidents: Joseph W. Eshelman, 
President, Eshelman and Potter, Birming- 
ham, Ala.; Guy Shoemaker, Vice Presi- 
dent, Kansas City Light and Power Com- 
pany, Kansas City, Mo.; Professor Walter 
J. Wohlenberg, Mechanical Engineering, 
Yale University, New Haven, Conn.; and 
Thomas E. Purcell, General Superinten- 
dent of Power Stations, Duquesne Light 
Company, Pittsburgh, Penna. 

Managers: Professor Roscoe W. Mor- 
ton, Head of Dept., Mechanical Engineer- 
ing, University of Tennessee, Knoxville, 
Tenn.; Albert E. White, Director, Engi- 








with ENCO 
Stuamlined 
BAFFLES 


‘ HE advantages of Enco Pat- 

ented Streamlined Cross Flow 
Baffles have been so definitely es- 
tablished that all water tube boil- 
ers, whether new or old, should be 
equipped with them as a first step 
to better steam plant efficiency. 





Harold Vinton Coes 


neering Research, University of Michigan, 
Ann Arbor, Mich. and Alex. R. Stevenson, 
Staff Assistant to Vice President, Engineer- 
ing, General Electric Company, Schenec- 
tady, N. Y. 


Personals 


Dr. A. C. Fieldner, Chief of the Techno- 
logic Branch, U. S. Bureau of Mines, has 
been awarded the Melchett Medal by the 


Every Enco Baffle Wall is designed to obtain the best results from the heating 


surface available in each boiler. 


Constructed of specially developed mate- 


rials and installed gas tight by skilled mechanics. 


Streamlined to avoid eddy currents and eliminate dead gas pockets that col- 
lect soot and fly ash. They save live steam because soot blowers work less 


often and more effectively. 


Write for Bulletin B-40, It tells why Enco Baffle Walls improve the performance of new and old boil- 


ers to deliver more steam at lower cost. 


THE ENGINEER COMPANY 


75 WEST STREET (EMCO) NEW YORK,N.Y. 
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Institute of Fuel, of Great Britain, for 
outstanding work in the field of fuel 
technology. This honor has been ac- 
corded to only one other American. 


W. A. Shoudy has withdrawn from 
Orrok, Myers & Shoudy, Associates, to 
devote his entire time as engineer in 
charge of the utilities division of the 
Chemical Construction Corporation, 
Rockefeller Plaza, New York, N. Y. 


Dr. Lewis B. Miller, specialist on water 
purification, has lately joined the con- 
sulting staff of W. H. and L. D. Betz, 
chemical engineers, Philadelphia. 


Thomas R. Tate has resigned from the 
Federal Power Commission’s staff, as 
director of defense power and chief of its 
electrical engineering bureau, and will 
resume the practice of consulting engi- 
neering as the representative of a Boston 
engineering and construction firm in 
Washington. 


William H. Browne has been appointed 
research engineer on the technical staff 
of Battelle Memorial Institute, Columbus, 
O., and has been assigned to the division 
of fuel research. 


Don Allshouse, Advertising Manager 
for Northern Equipment Company, has 
been granted leave of absence to enter the 
Service as a first lieutenant in the Army 
Air Force. 
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Fuel Situation in South America. By L. Levitan and J. B. Crane 

ya 1941 

Huge Power Expansion Planned..................... g. 1941 


Materials Conservation Versus Factor of Safety Ghdtorial) 


June 1942 
Meeting Accelerated Production (Editorial)........... May 1942 
Meeting the Power Demand (Editorial)............... Jan. 1942 
Modern Turbine Developments. By J. R. Carlson....Mar. 1942 
New Policy Curbs Further Construction (Editorial)... .June 1942 
Power and the War Effort. By Leland Olds.......... May 1942 
Power for War Production (Editorial)................ Apr. 1942 
Power Pool in the South (Editorial).................. Nov. 1941 
Shifting Reserve Capacity (Editorial)................. Feb. 1942 


be ay Has Been Happening in Load and Capacity? By Colonel 
H.S8S. Bennion July 1941 


rr 


Heat Recovery 


Avoiding Deposits and Corrosion in seapnenmenitiliidt Air Pre- 
heaters. By Joseph Waitkus............ccccsscess Apr. 1942 
Cleaning the Regenerative-Type Air Preheater. B 


J oseph 
Waitkus 


ar. 1942 


Installations 


Glendale Power Plant, Public Service Department, Glendale, Calif. 
~——s Sneed Units at the Glendale Power Plant. By O. H 


H 

Hauto Station, Pennsylvania Power and Light Company 

Burning Pulverized Anthracite. By C. H. Frick....... Jan. 1942 
oe Generating Station, Pennsylvania Power and Light 

ompany 

Burning Pulverized Anthracite. By C. H. Frick...... Jan. 1942 
Port Washington Station, Wisconsin Electric Power Company 

Port Washington 1941 Operation.............00e0005 wa 1942 
Rock Hill Printing and Finishing Company, Rock © Ge 

Textile Finisher Adds Large Unit. By J.C. Porte .Feb. 1942 
Somerset Station, Montaup Electric Company, Semeueh, Mass. 

Engineers Inspect Montaup Boiler Dec. 1941 

Transporting the Somerset Steam Drum............... Aug. 1941 
S. S. Examinar, U. S. Maritime Commission 

Marine Power Plant Employs 1200 Lb Steam Pressure 


ee 


Twin Branch Station, Indiana and Michigan Electric Company, 
South Bend, Indiana 
Highest Pressure Turbine Now in Service at Twin Branch....... 
Nov. 1941 
Venice Plant No. 2, Union Electric Company of Illinois, Venice, 
Missouri 
Venice Plant No. 2 of Union Electric Company of Illinois. By 
R. R. Wisner and Stanley Stokes. ...........020008. Oct. 1941 
Waterside Station No. 2, Consolidated Edison Company of New 


York 
Part 1—Steam Generation. By H. A. Johnson 


Part 2—Turbines and Auziliaries at Waterside. By H. Knecht 


Mar. 1942 

West Reading Station, Metropolitan Edison Company, Reading, 
Pennsylvania 

Topping Extension to West Reading Station.......... Dec. 1941 
Marine Practice 


Marine Power Plant Employs 1200 Lb Steam Pressure. Dec. 1941 


Power Plants of the Liberty Ships................... May 1942 
Pulverized Fuel 
Adjustment of Pulverized-Fuel-Burning uipment. Contribu- 


— by Henry Kreisinger, A. C. Foster, Ollison Craig an ~ G. 


Shake ceess hs eens Pe Pe debd SORES ROR ReEeeRse ov. 1 
Burning Pulverized Anthracite. By C. H. Frick saoeNal Jan. 1942 
Pulverizing Coal by Steam Ex a ee Se May 1942 
Size sp yy in et? —_ and Stack Dusts. By H. L. 

Olin, A. A. Smith and G. L. Shaw................. Sept. 1941 
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PaGe 
Radiography 
Million Volt Radiography Applied to Boiler Drums....Aug. 1941 41 
Ten Years Advance in Radiography (Editorial)........ Aug. 1941 19 
X-Raying at a Million Volts Discussed at Symposium. .Oct. 1941 34 
X-Raying as an Aid in Defense Work (Editorial)....... Oct. 1941 33 
Research 
Coal Research and the War Effort. By A. W. Thorson......... 
June 1942 46 
Corrosion of Steel by Steam at High Temperature. By H. L. 
Solberg, G. A. Hawkins and A. A. Potter............ Oct. 1941 50 
Experience with Embrittlement Detector. By E. P. Partridge, 
. E. Kaufman and R. E. Hall; T. E. Purcell and 8. H. Whirl; 
P. G. Bird and E.G. Johnson; R. C. Bardwell and H. M. Laude- 
mann; F. G. Straub; W. C. Schroeder and A. A. Berk...... 
Dec. 1941 35 
TENE TS PONE  ooivic ce ve ce cccceccocevecsvese Jan. 1942 49 
Novel Test for Stack Height.............cccccccccces Jan. 1942 38 
Pulverizing Coal by Steam Explosion................. May 1942 42 
Size Distribution in Pulverized Fuel and Stack Dusts. By H. L. 
Olin, A. A. Smith and G. L. Shaw................. Sept. 1941 37 
Storage of Bagasse. By G. H. Rounthwaite.......... May 1942 45 
Smoke Abatement 
Anti-Smoke Regulations vs. Coal Supply (Editorial)...Mar. 1942 25 
Steam Pressures, Temperatures and Cycles 
Highest Pressure Turbine Now in Service at Twin Branch....... 
Nov. 1941 43 
Marine Power Plant Employs 1200 Lb Steam Pressure. Dec. 1941 43 
Power from Process Steam. By Everett E. Thomas...Feb. 1942 26 
Stokers 
Firing with Multiple-Retort Underfeed Stokers. By Geo. P. 
Jackson, J. 8. Bennett and F. 8S. Scott.............. Nov. 1941 30 
Grate Temperatures a Measure of Ignition Penetration. By 
Reaper Feb. 1942 31 
—— Pa - Conference, Results with Large wen Stoker. 
ME os Kasltistoswrened cose baneee PRES Apr. 1942 34 
Turbine-Generators 
A.S.M.E. Panel Discussion on Power Plant Problems. ..June 1942 30 
Highest Pressure Turbine Now in Service at Twin Branch....... 
Nov. 1941 43 
Ee TE TRIO 6 oon 55 5505s on cco teases secon Jan. 1942 49 
Modern Turbine Developments. By J. R. Carlson....Mar. 1942 43 
Steam-Flow Characteristics of Extraction Turbines. By H. E. 
RE iat ithe case Vank sie Cab eke Ne eee wane Oct. 1941 52 
err eee cer ere eee ce Jan. 1942 32 
Turbines for Power Generation from Industrial Gases. By John 
Goldsbury and J. R. Henderson................... Nov. 1941 45 
Waterside Completes Topping Program, Part 2—Turbines and 
DTD, TO CEs GEG, hiv cacccccuccccccscvcns Mar. 1942 33 
Miscellaneous 
A.S.M.E. Officers Nominated at Cleveland............ June 1942 52 
A.S.M.E. Panel Discussion on Power Plant Problems. .June 1942 30 
A.S.M.E. Spring Meeting at Houston, Texas, March 23-25, 1942 
Mar. 1942 49 
Aliens in Defense Work (Editorial)................... Feb. 1942 25 
Amortization of Emergency Facilities................ Sept. 1941 36 
Correct Power Station Lubrication Not Based on ‘Rules of 
TD.” I CIR ac a nico ns vcnccdioncen Jan. 1942 30 
Corrosion of Steel by Steam at High Temperature. By H. L. 
Solberg, G. A. Hawkins and A. A. Potter............ Oct. 1941 50 
SN incl 6-06 wale Mah WA. 90a pcm el Jan. 1942 29 
Demand Estimates Revised Upward. Report of Federal Power 
Seer ee ee eres: Sept. 1941 55 
Electrical Engineers Discuss Power for Defense........ Dec. 1941 59 
wa and Earnings of Engineers (Editorial)....July 1941 27 
F. P. C. Plan for Increased Capacity, The (Editorial) . .Aug. 1941 19 
40,000-Hp Motor Drives Propeller................... Mar. 1942 37 
Functions of Power Agencies Defined (Editorial)....... May 1942 31 
Inventions for Defense (Editorial).................... July 1941 27 
Midwest Power Conference, April 9-10, 1942.......... Apr. 1942 32 
Mobile Power Plants for Navy.............eeeeeeees Nov. 1941 39 
1942 Midwest Power Conference..............0.00005 eb. 1942 43 
Over 2,000,000 Kw of New Capacity Scheduled for Remainder of 
re eee eT Te Ter TS ee OE Oct. 1941 54 
Power and the War Effort. By Leland Olds.......... May 1942 39 
Power From Process Steam. y Everett E. Thomas........... 
Feb. 1942 26 
Spares and Replacements (Editorial) ................. _ 1941 31 
Storage of Bagasse. By G. H. Rounthwaite.......... ay 1942 45 
Supply of Engineers, Now and Later (Editorial)... ... Nov. 1941 29 
Tanker Construction (Editorial)....................5. Oct. 1941 33 
Technical Man Power (Editorial)..................+. May 1942 31 
What Has Been Happening in Load and Capacity? By Colonel 
Sep Ns a Weccccas cesivebisecucrésduaeeenns July 1941 43 
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ae el list of Sarin ties Ciegloalle installed 
one Thermix Fan Stack. That stack made good; so good 
ann then they have sent us from one to eleven addi- 


vod  Thermix Stacks always make good—we see to that. 
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Isn't the experience of the above concerns worthy of your 

Spal Sane eater een arene et 109 and find out 
for yourself about 
Thermix Stacks which 
have won the unquali- 
fied endorsement nee 
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THERMIX FAN STACK 
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Guards at every gate may protect your plant from 
human saboteurs. But what protection are you 
providing against other saboteurs ... who enter 
your plant unchallenged through the water mains? 


The innocent appearance of water may be a 
perfect disguise for saboteurs which can slowly, 
but surely, destroy vital parts of your power plant. 
Unless properly conditioned against scale, corro- 
sion embrittlement, carry-over, etc., water can be 
as damaging to vital production as a bombing! 

Infilco Equipment for boiler and evaporator 
feedwater treatment, cooling water conditioning, 
condensate oil removal, steam purification, etc. is 
engineered and built to the specific requirements of 
your plant by an organization of 48 years experi- 
ence. Our complete facilities are at your service. 


INFILCO 


325 W. 25TH PLACE, CHICAGO, ILL. 
Formerly INTERNATIONAL FILTER CO. 








ACCELATOR SOFTENERS CATEXERS 
CHEMICAL FEEDERS ° CLARIFIERS 
HOT-FLOW SOFTENERS 


CONDENSATE FILTERS ° 
PROPORTIONERS . STEAM PURIFIERS 


WHlo 


Bo 3 = ; baie 


HOT-FLOW WATER SOFTENERS 


The preferred method of modern 
boiler feed water treatment. Heats 
and treats make-up, heats con- 
densate returns and deaerates 
both when deaeration is required. 
Send for Bulletin 1850. 


COOLING WATER CONDITIONERS 
. LIME-SODA SOFTENERS 


WATER FILTERS . ZEOLITE SOFTENERS 
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FOR TOUGH BLOWDOWN voRs:! 


Long Service with EDWARD 
Plus Value Blow-off Valves 


PROMPT DELIVERIES! 





ad 


Edward forged steel 
angle blow-off 
valve for 900-1500 


‘ P P . . lb sp, socket weld- 
OR exacting power plant, marine, oil field ing ends. Dick and 


be ' integral seat hard- 
boiler or process piping blowdown service, calined ol tenes 


you can't beat Edward steel blow-off valves. Sim- _—a ne 
ple functional design eliminates all frills and un- | 
necessary parts that may cause clogging, and 

which are subject to erosion, frequent adjustment 

or replacement. The globe type seating design 
means tighter closure and less leakage. Slow eo 


opening type avoids damaging shock to piping. ye a a 


Seats and disks are wear-resistant EValloy stain- pe Te Sag som 
less steel, or hard surfaced. Straightway and angle pressures to 300 


. é ‘ ‘ . lb sp. Carefully 
designs make possible a wide variety of installa- proportioned flow 


tion combinations to meet space limitations. For possibility of clog. 


150 to 1500 lb sp service. ging or eroding. 





Prompt Deliveries—targe production runs 
of Edward blow-off valve parts permit quick 
shipment of many sizes and pressure classes on 
proper priority. Write or wire for information. 


THE EDWARD VALVE & MFG. CO.., INC. 
20 WEST 144TH STREET EAST CHICAGO, IND. 


EDWARD= VALVES 


¢ 
ND FORGE 








TO SUPPLEMENT 
a personalized field Service 


ee 
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ea | 
a. es 


and scientific laboratory control 


: 


a ape — ene - ’ 
Pi. | Wh. Pa }: ne | 
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we now op per anew and complete line of 


= 67 oe WATER TESTING EQUIPMENT 
BIRD-ARCHER CONDUCTIVITY APPARATUS 
Bite PROPORTIONING PUMPS 
~My cee gli CHEMICAL FEEDERS 





ae complete system of industrial feed water purification 


THE Di Ht p-A RCHER co. 


Philadelphia, Pa. 
337 North American St. 


A cientific Rotler Water Treatments 


SINCE 1885 


" ; . 
=? " Chicage, Tl. 


Ve 2030 North Natchez Ave. 
J 


~-~veww 


New York. N. ¥. 
100 Madison Ave. 


6-BA-2 
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Cabin Creek Station of Appalachian Electric Power 
Company Will Include 8 Ljungstrom Preheaters 


A ready, the Kanawha Valley area near 
Charleston, West Virginia, is one of the nation’s 
great chemical production centers, and the end is 
not in sight. Four great new steam generating units, 
each with a capacity of 450,000 |b. per hr., are now 
being erected to meet the greatly increased power 
demand of this area. Each of these 1500 psi units will 
be equipped with two Ljungstrom Air Preheaters. 
Gases will enter the preheaters at 636° F., leave at 
337° F., heating combustion air to 463° F. 


The best evidence of the overall advantages of 
Ljungstrom Air Preheaters on high-efficiency steam 
plants is the consistency with which they are speci- 
fied by those companies which have long experience 
with their use. The American Gas & Electric Com- 
pany — of which Appalachian Electric Power Com- 


pany is one unit — has over 50 of these preheaters 
in operation. Cabin Creek is only one of several 
units now in construction which call for their use. 

Vitally important to the nation, as well as to 
the individual purchaser, are the conservation fea- 
tures of Ljungstrom Air Preheaters: These con- 
tinuous regenerative counterflow units average one- 
half to one-third the weight of other types for the 
same degree of heat recovery, saving important 
quantities of steel both in the unit itself and in the 
supporting structure. 

A new illustrated booklet, “Another Kind Of 
Air Power With A Wartime Job To Do,” tells how 
the Ljungstrom is being used in wartime service. 
Case history information of savings resulting from 
use of the Ljungstrom makes it worthwhile reading. 
It’s yours for the asking. Write for a copy today. 


THE 


AIR 


PREHEATER 


CORPORATION 


Executive Offices: 60 East 42nd Street, New York, N.Y. + 


wiste 


Plant: Wellsville, New York 
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AN URGENT MESSAGE ABOUT 
TERRY TURBINE REPLACEMENT PARTS 
AND THE WAR EMERGENCY 


The coming of active warfare makes it doubly essential that we conserve vital 
materials to the utmost. 
We therefore urge all Terry Turbine users to: 

* Refrain from ordering unnecessary replacement parts. 

* Repair the old part if possible and make it do. 

* Keep spare part supplies down to a minimum. 


* And above all things not to overstock. 


If all our customers will adhere to this policy, vital materials as well as valuable 
man hours will be saved for our defense work. 


We earnestly solicit your cooperation. 





THE TERRY STEAM == 


TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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PRESSURE 


CROSBY NOZZLE SAFETY, VALVES 
have been designed to meet the safety valve re- 
quirements of virtually every type of boiler in use 
today. Whatever your requirements may be, 
there is a Crosby Nozzle Safety Valve “tailor- 
made” to meet your conditions—whether for small 
return-tubular boilers or for modern central power 
stations operating at pressures as high as 2000 
pounds per square inch and temperatures to 1000 F. 


The above chart illustrates the wide scope of 


Crosby design. Each of these different styles of 
Crosby Nozzle Safety Valves can be depended on 


to afford the same consistent, smooth operation— 
the same long, trouble-free service and freedom 
from seating ailments—the same economy in both 
initial cost and maintenance. 
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C-E Steam Generating Unit, installed in a large Eastern utility plant. Designed to produce 1,000,000 
lb of steam per hr at 1340 psi and 925 F. Serves 1 — 40,000-kw high-pressure turbo-generator 
and 5 — low-pressure units with a combined output of 50,400 kw — an aggregate of 90,400 kw. 
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hits WAR-TIME stride 


the world’s largest Steam Generating Unit is 
“on the line” 24 hours a day—/ days a week, 
serving vital war production! 


This exceptional unit, designed to supply peace-time power to one of 
the country’s most important coal producing areas, is now proving its 
real mettle in our war-time emergency. 

Averaging 875,000 pounds of steam per hour, 24 hours a day for 
months on end, this unit completed a full year — 1941 — with an avail- 
ability record of 96 per cent. Indications are that this remarkable record 
may be surpassed in 1942. 

In contributing directly to the production of coal for hundreds of our 


vital war industries, this peace-time giant has truly hit a war-time stride. 


A 665 


COMBUSTION ENGINEERING 


200 MADISON AVENUE NEW YORK, N. Y 
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FACTS To Help You Select the RIGHT 


In selecting boiler feed-pump drives, continuity of service should be the 
first consideration, Type D variable-speed turbines with constant- 
pressure regulator (speed of the turbine automatically adjusted to 
maintain a constant discharge pressure from the pump) or with differ- 


_ ahs | ential-pressure regulator (turbine speed automatically adjusted to 
won 
N 































BOILER 
FEED 
PUMPS 


ru v'gi maintain pump pressure at a predetermined pressure above boiler 
pressure) are recommended. Operation can be either condensing or 
noncondensing. 








Constant-speed Type D turbines with reduction gears meet the severe, 
long-life requirements of power plant condenser duty. Turbine drives 
make possible prompt restoration of service after electrical disturbances 
because the vacuum in the condenser can be maintained. 











HOT WELL ; 
Where constant-speed drives are required, turbines offer inexpensive 
YD) i operation. High availability factor is assured because turbine operation 
depends only on a supply of steam. Operation may be either con- 
CONDENSATE 


densing or noncondensing. 
PUMPS 








Continuity of operation should be the first consideration in all essential 
induced- or forced-draft fan drives. Variable speed and the ability 
to withstand high ambient temperatures are two primary reasons for 
selecting mechanical-drive turbines for this service. Combustion control is 
recommended for automatically controlling speed to obtain the best 
fuel-air ratio and draft. 




















Constant-speed mechanical-drive turbines with inherent, high starting 
COAL torque are correct for coal pulverizers. Turbines keep going even when 
‘ adverse operating conditions exist, such as high ambient temperatures 


PULVERIZERS / and dusty or abrasive atmospheres. 











Mechanical-drive turbines assure continuity of service and a positive 
source of excitation for prime movers. Normally, the exciter is driven 
by the motor but when power is interrupted the turbine picks up the 
load automatically. Turbines will also divide the load with the motor to 
improve station heat balance. 











TURBINE DRIVE 


L, OUR complete war effort, many power plants are 
being driven at rates that severely test the reliability of 
their auxiliary drives. Now, more than ever before, these 
drives should be so designed and built that they will with- 
stand continuous, gruelling punishment. General Electric 
Type D mechanical-drive turbines provide a high degree of 
immunity from any difficulties that would jeopardize 24 
hours-a-day, 7 days-a-week operation. 


When the right drive is specified, power production can 
often be greatly simplified. Maintenance may be reduced. 
Over-all station economy, too, may be improved by taking 
full advantage of the mechanical-drive turbine’s double 
dividend of heat and power. The now-better-than-ever 
Type D turbine has a strainer to prevent entrance of 
foreign materials, a combined trip and throttle valve to 
assure protection against overspeed, and ring-lubricated 
bearings with the oil supply insulated and cooled by 
circulating water. With these exclusive features, no wonder 


Type D’s are finding their way into so many of the most 
efficient power plants in America. 


If you are interested in heat balance, find out what Type 
D turbines can save by doing double duty—acting as 
reducing valves to provide clean, low-pressure steam for 
feed water heating and providing low-cost mechanical 
power for auxiliary drive. 


Or, if you are primarily interested in protecting your 
plant against shutdowns, find out about the static and 
dynamic balancing of the rotor that minimizes wear on 
bearings and couplings, the chrome alloy buckets that 
resist corrosion and erosion, and the combined trip and 
throttle valve that can be reset in less than 10 seconds. 


A G-E turbine specialist will gladly explain further the 
benefits of these features. Call him in today. You’ll save 
time and money by following his practical recommenda- 
tions. General Electric Company, Schenectady, N. Y. 





























Building Kansas with kilowatts — serving more 


and yet more homes, farms, commercial and indus- 
trial establishments with dependable, economical, 
abundant electric power—that’s the job the Kansas 
Gas and Electric Company cut out for itself more 
than a quarter-century ago. The company’s ex- 
pansion and improvement programs have never 
stopped. Today, more than 253,000 persons, living 
in a territory of some 6,000 square miles in South 
Central and Southeastern Kansas, depend on the 
vital services of the Kansas Gas and Electric Com- 
pany. In addition to the Wichita plant (at left) and 
new Ripley station (above), the company also has 
the large Neosho station at Parsons, Kansas. In- 
stalled electrical generating capacity of the great 
interconnected system now totals 89,000 kw. It 
gives us great satisfaction to have American Blower 
Forced and Induced Draft Fans operating as a part 
of these modern facilities. May we 

have the opportunity of discuss- 

ing the advantages of American 

Blower Mechanical Draft equip- 

ment and Fluid Drives with you? 


AMERICAN 
BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICH. 
CANADIAN SIROCCO COMPANY, LIMITED, WINDSOR, ONTARIO 
Division of American Radiator and Standard Sanitary Corporation 


AERIAL VIEW of downtown Wichita, one of 98 municipalities served by the 
Kansas Gas and Electric Company. Among these are Newton, El Dorado, 
Pittsburg, Independence and Arkansas City. Such varied and vital products 
as wheat, flour, petroleum, coal, meat, cement, gas, carbide, and all-impor- 
tant aircraft are produced in the area served by the company. 


AN 
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IN THE Kansas Gas and Electric Company's newest plant, the Ripley steam 
electric station, you'll find the dependable American Blower Forced and 
Induced Draft Fans shown above. Write our nearest branch for data. 





MIDWEST PIPING & SUPPLY CO., Inc. 


Main Office: 1450 So. Second St., St. Louis, Mo. 
Plants: St. Louis, Passaic (N. J.) and Los Angeles 


Sales Offices: Houston—229 Shell Bldg. * Tulsa—533 Mayo Bldg. 
Chicago—949 Marquette Bldg. * Los Angeles—520 Anderson St. 
New York (Eastern Division)—30 Church St. 
San Francisco—535 Call Bldg. 
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Give It qu’ a New Wearing Surface 








APEXIOR 


ADDS EXTRA LIFE TO BOILER METAL | 


No one, in times like these, overlooks any chance to renew the life | 
of valuable possessions — be they shoes or tires. 
Prolonged operation of old boilers —even those approaching con- 
demnation —is a proved fact... with APEXIOR. If the boiler, when 
cleaned, can undergo the required hydrostatic test, it can be APEX- 
IORIZED and kept on the line for years. | 











APEXIOR ...a Renewable 
Wearing Surface 


APEXIOR No. 1, brush-applied to boiler 
tubes and drums, adds a long-lasting top- 
surface to the metal—taking the wear and 
resisting corrosion. The metal itself is 
never touched by erosion, corrosion or 
scale. Scale is prevented from binding— it | 
is easily cleaned off with a wire brush. | 

The Apexior “skin” is simple to renew. | 
One-coat resurfacing with a hand or rotat- 
ing brush is all that’s needed — every two 
or three years. 


APEXIOR guarantees good metal 
condition ... no other protection 
offers the same assurance 
and security 


Men who demand top efficiency from 
steam boiler and turbine equipment have 
used APEXIOR for years—as a supplement 
to feed-water treatment. In the job of get- 
ting peak production from irreplaceable 
equipment, APEXIOR should be given 
your full consideration. 


ECONOMIZE ... 


APEXIORIZE 


THE Wa COMPANY OF AMERICA 


ROTECTIVE COATINGS FOR STATIONARY BOILERS, LOCOMOTIVES STEAMSHIPS 
HYDE PARK ° BOSTON ° MASSACHUSETTS 


Chicag New 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P.Q., Havana, Cuba, Manila, P.I., Honolulu, T. H., 
Marine Dept., 114 Liberty Street, New York, N. Y. 
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EFFICIENCY IN INSULATION: unibestos 
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~ ~ = unibestos steam pipe insulation is provid- 
ing production-minded plants the country 
over with higher thermal efficiency — per- 
manently low thermal conductivity. Tests 
conducted by leading industrials, technical 
institutions and consulting engineers have 
proven conclusively the efficiency of 
Unibestos—the Amosite asbestos insulation. 


Half-section construction for all pipe sizes 
up to 36”, thicknesses up to 5”. Standard 
and Super material are available in single 
layer construction with provision for expan- 
sion in piping. Easily applied—saws or cuts 
clean and sharp with ordinary tools — easy 
to strip off layers to fit unions, flanges, etc. 
Won’t soften, shatter or shake-down even 
UNION ASBESTOS & RUBBER C0. ; under the most severe conditions. Write for 
Factory & General Office: 1821 S. 54th Ave., Cicero, Ill. [¥  the bulletin “They'll Specify Unibestos...” 
NEW YORK: 420 Lexington Ave. @ SAN FRANCISCO: 420 Market St. for complete table of sizes, list prices, etc. 
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PREFABRICATED 


The Benjamin F. Shaw Company’s reputation 
for dependable prefabrication and careful 


erection of piping has been built through 
49 years of specialization in this work. BENJ. F . 


Geared for fast, low-cost production, we 
can meet your demands for every type of 
SAFE, DEPENDABLE, ACCURATE prefabricated 
piping. We invite your inquiry. C OM — n Y 


VCE 
WILMINGTON, DEL 














Selected for 4 
165,000 Ib. boilers 


at 
U.S. Navy Yard 


OUR new boilers, each designed to operate 

at 165,000 lbs. of steam per hour, are being 
installed at one of the U. S. Navy Yards. As 
shown in the print opposite, Beco-Turner baffles 
have been enlisted for these new units. 


These gas-tight baffles are an important feature 
of the new boilers. They make an important con- 
tribution to the performance of these new units, 
enabling the boilers to attain maximum efficiency 
and capacity. 


Beco-Turner baffles can be adapted to any water 
tube boiler. They can be installed at any angle or 
shape necessary to give most efficient heat transfer 
to the tubes. 


We shall be pleased to quote on Beco-Turner 
baffles in connection with your new boilers or 
new fuel-burning equipment, or to submit any 
possible recommendations for improving the 
baffling of existing boilers. Complete catalog 
free upon request. 
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Print representing four Combustion Engineering 
VE Boilers, 165,000 lbs. steam per hour, being in- 
stalled at U. S. Navy Yard. The J. G. White En- 
gineering Corp. are the Engineers and Constructors. 


* GAS TIGHT x 


Beco-Turner baffles are gas tight when constructed, 
the tubes being mortared into self-hardening re- 
fractory material. They remain gas tight because 
— exclusive expansion joints prevent cracks and 
leaks. 


Boiler tubes can be readily replaced if necessary, 
without serious damage to a Beco-Turner baffle. 
The expansion separators confine any damage to a 
small area which can be economically repaired. 


PLIBRICO JOINTLESS FIREBRICK CO. 
Nation-Wide Boiler Setting and Baffle Service 


1820 Kingsbury St., Chicago, Ill. 
55 W. 42nd St., New York, N. Y. 
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G-L-0-B-E SPELLS 
SAFETY AND SAVINGS 
IN PRESSURE TUBES 


Service records in many of the nation’s 





noteworthy power plants—their use by 


Ce a ee oe ee 


leading railroads, industrial and marine 


boiler builders— attest the greater value, 
safety and savings of Globe Steel Tubes. Po Globe engineers are always 


Thal exten margin of safety and available to assist in select- 





strength — particularly vital to meet ing a tube with the exact 


PVE LE REED 


modern high pressure and temperature choracteristics you require. 


. 


demands— more than offsets any imme- 









Feel te ea 


diate advantage of lower first cost. 


GLOBE STEEL TUBES CO. 
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MILWAUKEE, WIS. 
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GTOBEMSTEEIMTUBESM 


e Stainless Tubes © Condenser and Heat Exchanger Tubes 
e Boiler Tubes © Mechanical Tubing 
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UNE boiler pinch-hits for 6 


























FALL 1939 A locomotive plant had coasted along for many years with 
six old boilers. Then war was declared and business boomed! Existing 
capacity proved inadequate for anticipated steam demands. A boiler 
replacement program was started immediately. 











JULY 1940 Two old boilers scrapped and replaced by one new boiler 
designed for normal steam output of 25,000 lbs. per hour, about 200% 
rating. Hall System of Boiler Water Conditioning was employed. 














FALL 1940 New boiler No. 2 under construction — steam demands 
rising. Then a plant addition was started, for large-scale war produc- 
tion. The last two old units also had to go! 














DECEMBER 1940—JANUARY 1941 New boiler No. 1 carrying en- 
tire plant load—at all-time peak due to increasing plant production 
and severe winter weather. Daily steam flow charts showed uniform 
output of 38,000 to 40,000 Ibs. per hour for 16 hours. For the remain- 
ing 8-hour peak period, the pen went off the chart—production esti- 
mated in excess of 45,000 lbs. per hour—about 400% rating! 

Despite these critical conditions, continuous operation was safely 
maintained. No scale, carryover, tube burn-outs or outages occurred, 
which would have meant serious delays in production of vital equip- 
ment and possible strangulation by freezing water lines in the ex- 
tremely cold weather. 











FEBRUARY 1941 Second new boiler completed, relieving heavy over- 
load on new boiler No. 1. Soon after, new boiler No. 3 entered service. 
By careful application of Hall System methods, plant operators had 
replaced six old boilers with three new ones, met all steam demands, 
and are now producing at an all-time high rate! 














at 77 rating for 2 months 


a tube loss! ... Hameo 
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HE story on the opposite page is convincing evidence that reliable water 
conditioning i is a prerequisite for continuous boiler operation at maxi- 
mum capacity. And every power plant engineer is facing that prospect—even 
you. 
' Because water won’t wait, don’t wait for your water to tell you. Before you 
start racing your boilers you've got to be reasonably certain that conditions— 
on the water side—are reliably right. 

What better way is there to be certain than to employ the system of proven 
performance (see facing page), developed by the pioneering leaders in scien- 
tific boiler water conditioning, and practiced by the leading power plants— 
on land and sea—not only in this country but all over the world? 

That system is the Hall System of Boiler Water Conditioning. 

There is no substitute for reliability—so play safe—and stay safe—with Hall 
System. Write or wire today! 


HALL LABORATORIES, INC. - 300 ROSS STREET - PITTSBURGH, PA. 


ee 
HALL SERVICE IN A NUTSHELL 


At your immediate disposal are placed the technical knowledge and facilities 
of the pioneering leaders in scientific boiler water conditioning. 
In addition, with your full cooperation, Hall Service: 





1. Minimizes boiler outages caused 4. Minimizes carryover. 
by water. 5. Prevents corrosion in boilers and 
2. Helps maintain highest efficiency. associated equipment. 
3. Establishes non-embrittling 6. Prevents deposition in water lines 
water. and cooling systems. 


In trouble— 
the “best bet” for correction. 


Out of trouble— H ALL SYSTE M 


of bites Via 


the “best yet” for protection. 



























COTTRELL PROCESS 


of 


BLBOTRICAL PRECIPITATION 


universally recognized as a 






standard method of removing 


DUST, FLY ASH, FUME, MIST & FOG 
from GASES 


30 years of research development and operating experience by the affiliated 


Cottrell Companies throughout the world is incorporated in the 
COTTRELL INSTALLATIONS 


offered to meet the requirements 
of any problem by 


RESEARCH CORPORATION 


405 LEXINGTON AVENUE 59 EAST VAN BUREN STREET 
NEW YORK CITY CHICAGO, ILL. 
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straightway Nitralloy 
P ynger and Iminated 
packing reinforced with 
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life and positive tight 
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left 
Seat Blowing Valve 


Yarway Hard- 


Angle Type. Steel bod 
es for pressures ip 
to 2,500 Ib. Disc and 


seat ring stainless 















steel, faced with 





welded stellite 







Above: Yarway Hard-Seat Valve, Straight-through- 
flow Type. Used in tandem with the Yarway Seat 
less Valve, this valve is the ‘blowing’ valve and 


the Seatless is the ‘sealing’ valve 





Below: The Yarway Unit Tandem ; 

Velvo—oquelly suttable fer tloutag- Regarded as the standard of quality by outstand- 

down or draining and sealing—com- ; P : 

bines a Hard-Seat and Seatless Valve ing steam plant designers and builders of steam 

inasingle one-piece forgedsteel body. d ; 

Forpressures up to 2,500 Ibs. per sq. in. generating equipment — Yarway Blow-Off Valves 
are the products of 35 years of mechanical and 
metallurgical research—of practical field experi- 

~~ — ence with more than 12,000 installations—of a 
determination to lead the industry with the fin- 


est blow-down equipment that can be produced. 


Built with flanged or welding ends for pres- 
sures up to 2,500 lb. Write 
for Catalog — Section B-421 
for pressures up to 400 Ib.; 
Section B- 431 for higher 


pressures. 


YARNALL-WARING COMPANY 
101 Mermaid Ave. Philadelphia 





WAY BLOW-OFF VALVES 











MV) 














Here are the 
| Outstanding Advantages: 








tal htt 


eS ae 
45 


4%, 


~~ ae “ 4 eer 








9 +, 
Wit his 
ny 


New Sturtevant AXIFLO Fan for U. S. Navy Achieves Efficiency of over 90% 


oon 


6, we 
ee >, 
ee win 
a 
FL 
~ a 
bye 






TURTEVANT RESEARCH TRIUMPHS AGAIN! This time 
S with the most revolutionary and far-reaching 
fan achievement of the age. An Axiflo Pressure Fan 
developed after years of Sturtevant Research and 
now utilized for the first time by the U.S. Navy. 


Get a quick picture of the new Sturtevant Axiflo 
fan from the high-spotted features below. See how 
it makes an axial flow fan available for an entirely 
new field of high duty requirements. A fan ideally 
adapted for heating, ventilating, air conditioning 
and mechanical draft applications... with all the 
advantages listed below. 


This fan, in its highest stage of development, is 
being supplied for hull ventilation and mechanical 
draft in U.S. Warships exclusively—and must re- 
main so for the duration. However, an adaptation 
of this design in all steel construction, with effi- 
ciencies approaching this new fan, is going to work 
on war production—drying vital materials, remov- 





ing dust and fumes from manufacturing operations, 
speeding the victory program in countless ways. 

Write for a copy of Bulletin No. 460, illustrating 
various designs, construction features, efficiency 
and noise curves of this extraordinary new devel- 
opment in fan engineering. 








B. F. STURTEVANT COMPANY 
Hyde Park, Boston, Mass. Branches in 40 Cities 
B. F. Sturtevant Company of Canada, Ltd., Galt, Toronto, Montreal 
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STURTEVANT— 
FOUNDER OF THE 


AIR HANDLING 
INDUSTRY 


















HARNESSING THE 


‘THE BUELL DUST RECOVERY 
a YSTEM DOES IT.. .with the famous ~ 
"van Tongeren Cyclone, the only method of har- 
-nessing the whirlwind energy of the “double 
eddy current’ (present in all cyclone-type col- 
lectors) and putting it to work to give you ‘Nees 
greater collection efficiency on all dust sizes. 


BUELL ENGINEERING COMPANY, INC., SUITE 5000, 70 PINE STREET, NEW YORK 
NATION-WIDE SERVICE THROUGH OFFICES OF EITHER BUELL ENGINEERING CO. OR B, F. STURTEVANT CO. 
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In any group of men or products, one always stands out from the rest — one 
which has superiority so marked that it is not seriously questioned or challenged. 
e Diamond G9B Soot Blowers and Diamond Bi-Color Water Gauges have this 
kind of superiority — in design, construction and records of performance. 


5A RI fr fr PF wr 
DIAN G9B Soot Blowers 
. - t Bg A & Gti 5} q a 
Bee = & svn & fxs S Be ww Ww 


Developed through long study and a wealth acknowledged position of leadership among 
of experience in boiler cleaning, the Dia- soot blowers. More than 80% of the soot 
mond G9B Soot Blower has a universally blowers in modern power plants are Diamond. 





IMPORTANT FEATURES ARE: 


SERVICE POLICY—Every installation of Diamond Soot 
Blowers in water tube boilers is regularly inspected and ad- 
justed, unsolicited and without charge. Reports show this 
exclusive Diamond Service annually saves many thousands 
of dollars for users. 


FLEXIBLE ELEMENT CONNECTION —Makes the element 
self-adjusting to movement of boiler tubes or boiler walls. 


LONGITUDINAL ADJUSTMENT OF ELEMENT —Easy ex- 
ternal means of adjusting nozzle registration with tube 
spaces without demounting head. 


CLOCKWISE OR COUNTER CLOCKWISE ROTATION 
Heads are furnished for either rotation so that it is always 
possible to blow with the draft. 


REDUCED PRESSURE BLOWING — Diamond cam and trig- 
ger make it possible to blow very lightly and gently against 
baffles, etc., that might be injured by full pressure blowing. 


360° BLOWING ARC ~—Provided by simple cam and trig- 


ger arrangement . . . also easily installed on existing heads 
when necessitated by changes in boiler baffling. 


Ask for Bulletin No. 884-A. 





DIAMOND POWER SPECIALTY CORPORATION 
Detroit, Michigan 
DIAMOND SPECIALTY LIMITED, Windsor, Ontario 








Boiler-Feed Pump TURBINES 


To serve two high-pressure boilers installed with a topping turbine, 
the Metropolitan Edison Company at Reading, Pa., installed three 
boiler-feed pumps driven by Elliott steam turbines. These turbines are 
of the multi-stage, high efficiency type, take steam at 250 Ib. pressure 
and exhaust at 3 Ib. to two Elliott 400,000-lb.-per-hr. deaerating 
feedwater heaters which serve the high-pressure boilers. The use of 
these variable-speed turbine drives permits a steam saving and 
assures closer feedwater control. 


Modern auxiliary turbine drives, running up to several thousand 
horsepower, cover a size range in which Elliott Company has special- 
ized for many years. In this field, our engineers have accumulated 
valuable experience and have developed special competence. They 
know how to fit the turbine to your needs and conditions and how to 
attain both high efficiency and maximum dependability. Ruggedness 
is characteristic of Elliott turbines, both multi-stage and single-stage. 


ELLIOTT COMPANY 


STEAM TURBINE DEPT., JEANNETTE, PA. 
District Offices in Principal Cities 


TURBINE-GENERATORS © MECHANICAL DRIVE TURBINES ¢ ENGINES ¢ ENGINE-GENERATORS 
MOTOR-GENERATORS * MOTORS ¢ GENERATORS © CONDENSERS ¢ STEAM JET EJECTORS 
DEAERATORS © FEED-WATER HEATERS * DEAERATING HEATERS ¢ CENTRIFUGAL BLOWERS 
TURBOCHARGERS © DESUPERHEATERS © STRAINERS © SEPARATORS 
GREASE EXTRACTORS ° NON-RETURN VALVES LAGONDA.-LIBERTY TUBE CLEANERS 
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